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1 Introduction

Spirent Communications AVS is a software and hardware system for use in measuring the end to end
quality of mobile devices.

Name Title E-Mail Phone
Andrew Boyden Product Manager Andrew.boyden@spirent.com 972-965-1707
Version | Author Notes

1.0 Metrico Initial draft.

2.0 Andrew Boyden

3.0 Andrew Boyden Addition of the R&S CMU 500

2 Initial setup of CMU.

Press Menu Select

AT

Select CDMA2000 Cellular g
* Non-Sianaling -+ anatyzer £ Gen

— : * Sianaling -+ Overvie
> AMPS Mobie Station o
» GSMMobie Station

YIMT-2000 Mobile Staton
+ COMA000 450
COMA2000 Celuar Fell
« COMA2000FCS
* COMA000 MT-2000
* EV-DO
* TDMA Mobie Station

Power On the unit

A

Figure 2-1 - CMU Front Panel

Turn on the CMU 200.

Press “Menu Select”.

Expand IMT-2000 Mobile Station.
Select “CDMA2000 Cellular”.

When done, press the “BS Signal” tab.

vk wN e
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CDMA2000:5, overiow 5% § [

= CDMA2000cel.  Connection Control § Connected

Figure 2-2 — Overview Screen

CDMA2000,.., overview o o [—

= CDMA2000cen.  ConnectionControl &' Connected

60.00 dBm
- 700 a8

Figure 2-3 — BS Signal Tab

6. Under “BS Signal” tab Set channel to 384.
7. Set CDMA Power to -55 dBm.
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8. Set the rest of the parameters to match the previous picture..
9. When done press, “Network” tab button.

CDMA2000 Celljljlar Overview l:‘(,FJ{J 5 ) r& [———k.

S0 03

= CDMA2000cen. Connection Control &' Connected

2004
& (60 PN Chips)
(60 PN Chips)
(60 PN Chips)

| 01

| off
Off
EEEEEEEE pes

Press Network tab

Figure 2-4 — Press Network Tab

10. Under the Network Tab expand the System Parameters tree.
11. Set System ID Number to 2004.

12. Set the rest of the parameters to match the picture above.
13. Expand the Network Identity tree.

Copyright © Spirent Communications, Inc. 2014 6



CDMA2000cu5, overview 2 ¢ |5

= CDMA2000Cen. Connection Control g Signal Off

BC 0. US Cellular

Figure 2-5 — Network Identity Tree

14. Under the Network Identity tree:

e Set the Network ID Number to 65535.

e Set the Mobile Country Code to 310.

e Expand the Mobile Settings tree.
15. Under the Mobile Settings tree

e Set the Mobile Country Code to 310.

e Set the Mobile Compatibilities Report to On.
16. Move to AF/RF settings tab.

Copyright © Spirent Communications, Inc. 2014 7



CDMA2000 g Overview

Cellular

= CDMA2000cen. Connection Control g

\ o -
: ‘

=

| +0.0 asf 150 a8] +0.0 as

R e e

Figure 2-6 — RF Setting Tab

17. Set RF output to “RF 2”.

18. Press the “Ext. Att. Output” button.

19. Set RF external attenuation output to +10.0 dB.
20. Press the “Ext. Att. Output” button.

21. Set RF external attenuation input to +10.0 dB.
22. Set Speech Encoder to Handset.

23. Set Speech Decoder to Handset.

24. Move on to the “Service Cfg.” settings tab.

Copyright © Spirent Communications, Inc. 2014 8



CDMA2000,%, oveiew 5% i 0

= CDMA2000cel.  Connection Control & Connected

tl

[ Force To Selected Primary Service

| Speech Service

| Service Option 68

| 8k EVRC-B (low)
200 =

Figure 2-7 — Service Configuration Tab

25. Always enable R/C3/3.

26. Expand the Primary Service Class tree.
27. Expand Service Option 68 tree.

28. Set the Voice Coder to “8k EVRC-B (low)”.

WARNING: if Voice Coder option is non-changeable and says “Echo”, the CMU you are using does NOT
support 8k EVRC-B voice coding and can NOT be used with AVS. Please contact R&S or obtain a CMU
that supports this feature.

29. Expand the Vocoder Configuration tree.
e Set the Average Encoding Rate to 6.6 kbps.
e C(Click “Execute” on the Initialize Vocoder if necessary.
30. Set the “Selected Service Option” to Service Option 68.
31. Select “Accept MS Originated Call”. Set it to “Force To Selected Primary Service”.
32. Move on to the “Connections” tab.

Copyright © Spirent Communications, Inc. 2014



Signal Off

: Connection tab

Figure 2-8 — Connection Tab

2.1 CDMA 2000 Signaling Configuration
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3 Preparing a device for testing
1. Insert the special Verizon test SIM card.

Note: This card will force the device to only register to the CMU-200 network emulator (instead of a live
base station)

2. Place the provided “AVS Alignment Sticker” on the phone in the following images.

Figure 3-1 - Sticker Placement

WARNING: Verify that the large hole on the alignment sticker completely covers
the handset’s earpiece and that none of the handset’s earpiece is obstructed.

Copyright © Spirent Communications, Inc. 2014 11



More examples of the proper way to place the “AVS Alignment Sticker” on the phone:

Figure 3-2 — AVS Sticker Placement

Note: The large hole on the alighment sticker completely covers the handset’s earpiece and
that none of the handset’s earpiece is obstructed.

Warning: Ensure the device is set to maximum volume.

Copyright © Spirent Communications, Inc. 2014
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4 CDMA setup of the R&S CMU200

1. Place the device inside the AVS chamber.
Close the chamber door.

3. Verify that “Signal On” is the current status. Signal On will appear in the top right corner of the
screen.

4. Verify that you are using Service Option 68. This can be done by looking at the top of the CMU
screen “SO 68” = 8k EVRC B.

5. If the CODEC you wish to test is not shown above, please return to the “Service Cfg.” Tab and
follow the instructions that are pertinent to the CODEC you wish to test.

CDMA2000..;.., overview
: COMA2000C Connection Control g
—-_—'-—-——-——-—-7 v

Verify device is
Registered

Make sure “1=
ServiceClass’ is
“Speech Service”

Figure 4-1 — Service Class

6. Verify “1* Service Class” is set to “Speech Service”.

Copyright © Spirent Communications, Inc. 2014 13



Figure 4-2 - Sticker Placement

7. Wait for the CMU to “register” the phone.
8. REGISTERED will appear in the top right corner of the screen.

= e
ey g

0‘ CDMAZOOOC,&, Overview 0 t

.“ -
2 COMA2000Ces. Connection Control R ,‘.' y
0 f—
(4t | . -

o Mfoemiton
o (81 nfcomatin|

Figure 4-3 — Device Registration
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9. When the device is registered, establish a call between the simulator and the UE.

10. Press the “Connect MS” button on the CMU. This will instruct the CMU to call the device under

test. Within several seconds, the mobile will start to ring.
11. Open the AVS chamber.
12. Answer the call on the device.

13.Adjust the handset earpiece volume to maximum volume.

i
l.."'”

Call Volume

Save Cancel

Figure 4-4 - Handset Volume Adjustment

Figure 4-5 - Fastening the Phone

14. Place the device onto the AVS alighment pins using the alignment sticker on the device.
Note: The device’s screen should be facedown.

15. The CMU screen will now look like the following screen.

Copyright © Spirent Communications, Inc. 2014
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I R Al ‘H..‘ - Con
o . O-GPSK
uUs Overview gl

N A 00 lular v
-;‘b CDMA20 Ceo Ssio] E 0.0PSK 4
2 cam’uﬁrllsr 11

None

100

+ 90000 W&

‘5{ i g
ghit
'i%@i%z
8

. 500 dBm
.70 &8
-74 88

LEATEER
it

&

Figure 4-6 — CMU Screen

16. Turn on Q-QPSK..
17. Close the chamber door.

You are ready to execute an AVS test.
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5 VOLTE setup of the R&S CMW 500

5.1 Powering Up the Box

Perform the following steps to establish the initial configuration of your Rhodes and Schwarz CMW500
unit.

1. Press the power button on the front panel as shown in the following image.

Figure 5-1 - CMW 500 Front Panel View

2. On the box, perform the following steps.

3. Click the power button. Wait for the system to cycle up. A splash screen displays prompting you
to configure either measurements or the signal generator. Spirent Technologies recommends you
configure the signal generator first.

5.2 Configuring the Signal Generator

1. Press the signal generator key (shown in the green circle) on the front panel and a screen like the
following appears.
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Taskbar entry State
A CODMAZ000
i Generator
E""'Sigmiling
#s General Purpose RF
i Generator 1
‘- Generator 2
A5 GSM
i Generator
E-----Signaling
~ WCDMA FDD UE
i Generator
i~ Signaling 1
Signaling 2
A 1xEV-DO

|Signa|ing
#s Bluetooth
Signaling 1
E-----Signﬂling 2
s LTE
Signaling 1
E-----Signﬂling 2
s Protocol Test
Signaling

=

Audio 1 Data 1 LTE 1
Measurem& | Meas | signaling ©
R | | -

Figure 5-2 — Generator Signaling Controller

2. Setthe LTE Signaling 1option to On (checked). At the bottom of the screen click the LTE 1
Signaling option and a screen like the following appears.
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Throughput

Figure 5-3 — LTE Signaling 1

3.953 Mbit's

5.160 Mbit's

Signaling

/' LTE Signaling 1 - V3.2.80 - Base V 3.2.60 %)
Connection Status
Data 1
Gl @ Operating Band ~ Band 1 FOD Meas
Packet Switched 5 ON Diowenlink Uplink " 1
RRBETED e Channel 300 Ch 18300 Ch  [Goto...
Freguency 2140.0 MHz 19500 MHz >—7M4
Event Log
16:57:56 ) State "Cell O’ [« Cell Bandwidth  10.0 MHz 10.0 MHz GO tO...
AL i el i RS EFRE -85.0 dBm/15kHz
16:52:314f State "Cell O’ N |
16:52:080 Signaling Unit Startup Full Cell BW Pow. -57.2 dBm
16:52:08 ) Data end to end enabled FUSCH Open Loop Marm. Power -20 dBm |Routing
16:52:!]?0 Starting Data Application Unit
16:43:17 @ LTE Signaling 3.2.80.23 PUSCH Closed Loop Target Power —-20.0 dBm
Connection Setup
1 g v O] | sched. RMC - —
IMEI ---
IS Downlink Uplink
Default Bearer IPv4 address IPv6 prefix 4FE 50 - T
Dedicated Bearer TFT Port Range RB Pos./Stat RB low - 0 low ~ 0 ‘ ‘
T : Modulation OPSK ~ PSK~ L
TBS Idx £ Walue 5 1392 6 5160 |l ‘

3. Verify that the information on your screen matches exactly what is presented on this screen.

Downlink Channel: 5230

Uplink: 2320

Cell Bandwidth: 10.0 MHz

RS EPRE: -60.0 dBM 15kHz

PUSCH Open Loop Nom power: 0 dBm
PUSCH Closed Loop Target Power: 0.0 dBm
Sched: RMS

#RB Downlink: 50

#RB Uplink: 50

RB Pos/Start RB Downlink: low

RB Pos/Start RB Uplink: low
Modulation Uplink: OPSK

Modulation Downlink: OPSK

4. When you are satisfied that all the information is exact, press the measurement button on the
front panel of the unit and a screen like the following appears.

Copyright © Spirent Communications, Inc. 2014
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Meas Ctrl

@ Measurement Controller E

Taskbar entry State

4 1EV-DO
Tx Measurement
- RX Measurement ‘

4 Audio ‘
i~ Measurements 1
‘- Mleasurements 2 ——————
“; Bluetooth ‘
-~ Multi Evaluation
-RX Measurement 1 —
-~ RX Measurement 2
4; CDMAZ2000
TX Measurement
“RX Measurement -
4, Data Appl. ‘

Measurement 1 Selected RAN|LTE Signaling 1

" Measurement 2 Selected RAN||10 selection

%, FM Stereo Radio

‘- Measurement OFF
; General Purpose RF

- Measurements
4 GSM

‘- Multi Evaluation

Audio 1 Data 1 LTE 1
Measurem&® Meas & [signaling

Figure 5-4 — Measurement Controller

5. Check the Data Appl, Measurement 1 option.

6. Select Audio Measurement 1 and the following screen displays.

Copyright © Spirent Communications, Inc. 2014 20



Audio

= 0 Ext | Analog S h Analysi -
cenario  External Analog Speech Analysis Speech

Analysis

Signaling: Connectar: L AR
Input Level FulkScale (Peak):  1573% Output Level Full-Scale (Peak): 1573%

High Pass Filter: | BHz

Figure 5-5 — Update Measurements

7. From this screen use the Scenario drop down option to select External Analog Speech Analysis
and select External Analog Speech Analysis..

External Digital Speech Analysis
i{ Microphone- and Speakertest

Figure 5-6 - Scenario

8. Verify that all the set values match what appears in this screen.

Signaling: No Connection

Input Level Full-Scale (Peak): 1.573V
High Pass Filter: 6 Hz

Connector: Af-1

Copyright © Spirent Communications, Inc. 2014 21



Output Level Full-Scale (Peak): 1.573 V

9. Click LTE Signaling 1 and the following screen displays.

(@ LTE Signaling 1 - V3.2.80 - Base V 3.2.60

5

Connection Status PCC ST l
Data 1
el @ Operating Band ~ Band 13 - FDD Meas
Facket Switched 5 Attached Diowenlink Uplink 1
RRC State Comnected Channel 5230 Ch 23230 ch | Goto...
Frequency 751.0 MHz 782.0 MHz —7M—
Event Log
14044 g EF'S DeTaun searer Estapisned, 1a o +«  Cell Bandwidth  10.0 MHz - 10.0 MHz
14:59:43 4 RRC Connection Established GO TDoo
14:57:12 g State "Cell O’ RS EPRE -60.0 dBm/15kHz
_
14:57:114f RRC Connection Released Full Cell BYY Paw. -32.2 dBm
14:57:114) Signaling Failure :
PUSCH O Li Nom.P Routin
14:57:11 ) State "Attached" HER Za0p . AR 0 dBm J
14:57:104f EPS Default Bearer Established, Id 5 PUSCH Closed Loop Target Power 0.0 dBm

14:57:104J RRC Connection Established -

Connection Setup

LEE 1= v O] sched. RMC -
IMEI 990004511357125
IMSI 001010123456789 Dawnlink Uplink
Default Bearer IPv4 address IPvi prefix
VB PIEIC g 50 v 50 ~
-6 (VOWINTERN... 172.22.1.100 fcO1:abab:cdcd:efe
B (W TWIME) 172220001 fedlabalcdedefs  RE Pos fStant B low = 0 low ~ 0
Dedicated Bearer TFT Port Ral .
- orRange Modulation QOPSK ~ QPSK ~
TBS Idx / Value 5 4392 6 5160

Throughput

Audio 1 Data 1

Measurem&® Meas @ |Signaling €D

3.953 Mbit's

Figure 5-7 - LTE Signaling 1

10. Enter all the values shown in this screen into your system.

Operating Band: Band 13

Channel Downlink: 5230 Ch

Channel uplink: 2320 Ch

Frequency Uplink: 751.0 MHz
Frequency Downlink 782.0 MHz

Cell Bandwidth: 10. MHz

RS EPRE: -60.0 dBm 15 kHz

PUSCH Open Loop Nom Power: 0 dBm
PUSCH Closed loop Target Power: 0.0 dBm
Sched: RMC

#RB Downlink: 50

#RB Uplink: 50

RB Pos./Start RB uplink: low

RB Pos./Start RB downlink: low
Modulation uplink: QPSK

Modulation downlink: QPSK

Copyright © Spirent Communications, Inc. 2014
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11. Select Data 1 Meas and a screen like the following displays.

k3 |Data Appl. Meas

Select RAM: LTE Signaling 1

(oo sPooCqpoooipo

a0t --

60 -

2] |-

Logging Interface:

Request Count:

8 Data Application Measurement Overview Tab

Figure 5

12. Enter all the values shown in this screen into your system.

13. Enable speech codec can only be turned on or off if the LTE Signal is in the OFF mode.

open the connection status window.

14. To enable speech code

23
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Connection Status

Cell 9 Operating Band  Band 13 v~ FDD o

Packet Switched 5 OFF Dawnlink Uplink

BECEL e Channel 5230 Ch 23230 ch |Gt
Fre d A

Eventing gquency 751.0 MHz 782.0 MHz

16:14:10 @ LTE Signaling 3.2.80.23 Cell Bandwidth ~ 10.0 MHz v 10.0 MHz Goto...
RS EPRE —60.0 dBm/15kHz
Full Cell BYY Pow. 32.2 dBm
PUSCH Open Loap Nom. Power 0 dBm RDUth
PUSCH Closed Loop Target Power 0.0 dBm

UE Info v B

IMEI =

IMSI

Default Bearer IPv4 address IPV6 prefix
TFT Port Range

Connection Setup

Sched. RMC v
Downlink

#RB 50 v

RE Pos./Stat RE  low ~ 0

Modulation QPSK ~

TBS Idx / Value 5 1392

3.953 Mbit's

Throughput

Figure 5-9 Connection Status

Uplink ‘
50v

low v 0 ‘
opsK~ L

6 5160 [ ‘

N

|

Signaling
OFF

5.160 Mbit’s

15. Match the entries in the screen and click Config. A screen like the following displays.
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FDD ~

"1 Cell - 1 RF Out

2

Figure 5-10 Path

16. Verify 1 Cell - 1 RF out.

LTE
Signaling
OFF

Copyright © Spirent Communications, Inc. 2014
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17. Select the Ping Tab. Note that you can configure these tabs in any order. This document goes

left to tight for readability.

18. Open the Ping tab and a screen like the following displays.

& @rRequest 0 Timestamp: Latency:

0.0 i ; ; : ; ; ; ; : : : : : : : : i iRequests
-95 -90 -85 -80 -75 -70 -BA -60 -55 -50 -45 -40 -35 <30 -25 20 -15 10 -5

ﬁ WIZARD

Average: = Minimur: © - Maximum: -

Destination IP: 172.22.1.100

‘Mo Reply' Count:

Interval: 1000 ms
Timeout: 2 s
Payload: 100 Byte
Ping count: 100

Figure 5-11 - Data Application Measurement Ping Tab

19. Enter all the values shown in this screen into your system.

Conf Destination IP: 172.22.1.100
Interval: 1000

Timeout: 2

Payload: 100

Ping count: 100

20. Click the Config tab on the bottom right and a screen like the following appears.

WIZARD
(o ELO

WIEW

@ MEASURE

e SIGNAL
GEN

ON
OFF

(] RESTART
STOP

E TASKS

Copyright © Spirent Communications, Inc. 2014
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® Data Application Measurement 1 - V3.2.40

Select RAN: LTE Signaling 1 -

Configure
Services

& @rRequest 0 Timestamg: Latency:
ms

M

= | INetwork

~-[Destination IP |[fFz22:1.100 | Impairm.
Interval 1000 ms|:|
Timeout 2
Display

Payload 100 Byte
Ping count 100

Signaling
Parameter

Figure 5-12 - Data Application Measurement Ping Tab Configuration Option

21. Enter all the values shown in this screen into your system.

Destination IP: 172.22.1.100
Interval: 1000 ms

Timeout: 2

Payload: 100 Bytes

Ping count: 100

22. Open the | Perf tab and a screen like the following appears.

Copyright © Spirent Communications, Inc. 2014
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Iperf service

Iperf
OFF

0.00 Mbit's

LIl

0.00 Mbit's

0.00 Mbit's

I Uplink

B Dovivenling : : : : : : : : Packets

gmo e 80
B0 IRE— S L L E— fomnnnnnes R RE— — B0
Al concos L-....--..:..--....-.I.........J.........1:.....--..l.--....--'....--....L ...... a0

o |--------

Wil

n |--------

@ |[socc=ads

Figure 5-13 - Data Application Measurement Iperf Tab

23. Enter all the values shown in this screen into your system.

Select RAN: LTE Signaling 1

Test Duration: 1000

Server, select 1 TCP.

Clients select 1 TCP with parallel

24. Click Config on the lower right and a screen like the following appears.
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0D

£ IPerf Config

-"'iTest Duration H1l]l]l] 5 |

J-— ----- Packet Size 1470

' E-Servers Use Protocol Port “:Ii:fli-;i:]e
..... 1 W TCP - 5001
..... 2 r TCP - 5002

E ..... 3 r TCP - 5003

E ..... 4 r TCP - 5004

E ..... 5 r TCP - 5005
..... 6 r TCP - 5006

= ..... 7 r TCP - 5007
..... 8 - TCP - 5008

&-Clients Use Protocel Port UE IP Address ] Bit rate
{kByte) Conn.

..... 1 ¥ |TCP |»|  sgot1 172.22.1.100 1

TCP ~ 5002 172.22.1.100

[— 2N — B — B — |
ey

-
..... 3  TCP ~| 5003 172.22.1.100
-

TCP - 5004 172.22.1.100

Configure
Services

Impairm.

(=TI — I — I — I — I — I — I — ]

Display

Signaling
Parameter

LTE 1
Signaling

Figure 5-14 - Data Application Measurement Iperf Tab Configuration (part 1)

25. Enter all the values on your system match the values shown in the screen.

Test Duration: 1000

Packet Size: 1470

Servers, use TCP on Port 5001
Clients, use TCP on {Port 5001
UE IP Address: 172.22.1.100
Parallel Conn: 1

26. Scroll down and the bottom half of the screen displays.
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R

3 ' = [ ]
e .2 r TCP -] 5002 0
1
= r TCP A 5003 0
— - u TCP B 5004 0 Configure
- N TCP B 5005 0 Services
- r TCP
A 5006 0 Expand
5 =i [ TCP i 5007 0 Table
= = r TCP -] 5008 0
L Network
. Win. size Para. .
[~ ||| E-Clients Use Protocol Port UE IP Address (kByte) Conn. Bit rate Impairm.
n 1 W | TCP El 5001 172.22.1.100 01 0.00 Mbit's
u r |TCP E| 5002 172.22.1.100 o1 0.00 Mbit's Display
TCP ~| 5003 172.22.1.100 01 0.00 Mbit's
TCP El 5004 172.22.1.100 o1 0.00 Mbit's
TCP El 5005 172.22.1.100 o1 0.00 Mbit's
TCP El 5006 172.22.1.100 o1 0.00 Mbit's
Signaling
TCP El 5007 172.22.1.100 o1 0.00 Mbit's Parameter
TCP El 5008 172.22.1.100 o1 0.00 Mhit!s.
LTE 1
Signaling

oM

Figure 5-15 - Data Application Measurement Iperf Tab Configuration (part 1)

27. Enter all the values shown in this screen into your system.

28. Select Throughput and a screen like the following appears.
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Throughput

Throughput
OFF

# Uplink
& Downlink

Throughput Current Average Minimum Maximum
Lp Link 0.000 biv's 0.000 bit's 0.000 bit's 0.000 bit's
DownLink 0.000 bit's 0.000 bit's 0.000 bit's 0.000 bit's

Figure 5-16 - Data Application Measurement Throughput Tab

29. Enter all the values shown in this screen into your system.

30. Click Config on the lower right and a screen like the following appears.
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@ Data Application Measurement 1 - V3.2.40 Throughput

Select RAN: LTE Signaling 1 - Throughput

OFF

Configure
Services

& Uplink
& Dowenlink

W
?""“nterval HEI

i-Max. array size: 1000
&-Traces visibility Uplink Downlink

DAU Overall Throughput W v

Signaling
Parameter
Throughput Current Average Minimum Maximum
Up Link 0.000 bit's 0.000 bit's 0.000 bit's 0.000 bit's
DiownLink 0.000 bit's 0.000 bit's 0.000 bit's 0.000 bit's

Figure 5-17 - Data Application Measurement Throughput Tab Configuration

31. Enter all the values shown in this screen into your system.
Interval:1
Max array size: 1000
Traces visibility, vDAU Overall throughput is enables for the uplink and the downlink

32. Click the DNS req tab and a screen like the following appears.
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DNS Requests

Requests
Overview | Ping | IPerf | . "o D —

Configure

Request Count: 0 Services

Signaling
Parameter

LTE 1
Signaling

H H H Config...

Figure 5-18 Data Application Measurement DNS Req Tab

33. Enter all the values shown in this screen into your system.

34. Click Config on the lower right and a screen like the following appears.
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® Data Application Measurement 1 - V3.2.40 | DNS Requests

Requests
—_— OFF
J O ® O L ® O

Configure
Services

Request Count:

Network
Impairm.

Signaling
Parameter

LTE 1
Signaling
ON

Select
Applic...

Figure 5-19 Data Application Measurement DNS Req Tab Configuration

35. Enter all the values shown in this screen into your system.
Max. Index Count: 1000

36. Click IP logging and a screen like the following appears.
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IP Logging

Ip

Logging
e ———— OFF

Logoing Interface: U-Plane IP

Log File Folder:

Log File Name: DatafppiMeast_U-Plane_IP_001.pcap

| Z:ip_analysis(DAUShare)
| Zip_logging{DAUShare)
‘- DataBApplMeas1_U-Plane_IP_000.pcap 2 KB 08.10.2014 15:13:44

Selected File:

—

Figure 5-20 Data Application Measurement IP Logging

37. Enter all the values shown in this screen into your system.

38. Click Config on the lower right and a screen like the following appears.
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@) Data Application Measurement 1 - V3.2.40 IP Logging

Select RAM: LTE Signaling 1 - P
Logqging

B e o e e S T OFF

Logging Interface: U.FPlane IP
Log File Falder:

Log File Mame:

| Z:\ip_analysis{DAUShare) |
| Z:\ip_logging(DAUShare)
5-----DHtHAp Dlane [P 000 n

Logging Interface H‘U-Plane IP E|||
i~Log File Name DatafAppiMeas1_U-Plane_IP_001.pcap
E-Advanced settings

~File Size 0 MB

“Packet Counter 0

Selected Fil

—

Figure 5-21 - - Data Application Measurement IP Logging Tab Configuration

39. Enter all the values shown in this screen into your system.
Logging Interface: U-Plane IP
File size: 0
Packet Counter: 0

40. Click IP Analysis and a screen like the following appears.
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Tput TCP Win. Retrans. Overhead Tp Conn.
" Down Down Down Down Up 7 Status

o bivs [BEN BE 56

L4 Prot. L7 Prot. IP Source

l... Details Flows Call Origin State Start (t)
0 C 1.2 Audio MT ring 10:10:23

IP Analysis

IP

Analysis
OFF

i L

il

Figure 5-22 Data Application Measurement IP Analysis Tab

41. Enter all the values shown in this screen into your system.
Select RAN: LTE Signaling 1

42. Click Config on the lower right and a screen like the following appears.
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@ Data Application Measurement 1 - V1.2.40 IP Analysis

Select RAN: LTE Signaling 1 - e
Analysis

OFF

Configure

g . Services
Tput TCP Win. Retrans. Owerhead T Conn. L4 Prot. L7 Prot. IP Source
Down Down Down Down ¥ Status

o . bws [OKN oRA R o0 - - - -

If_|--|TCP Analysis Settings
TCP Window Size Threshold
TCP Retransmission Threshold
--TCP Overhead Threshold

LI TR

Signaling
Parameter

Figure 5-23 Data Application Measurement IP Analysis Tab Configuration

43. Enter all the values shown in this screen into your system.

TCP Analysis Settings: 90.0 %
TCP Retransmission Threshold: 10%
TCP Overhead Threshold: 50%

5.3 Setting Data Application Control (Appling the Main Configuration Options)

From Data Print Measure select Configure on the upper right and the following screen displays.
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OFF

P Addr

PG Addr:

External Connection:

[P Suppart:

Figure 5-24 Data Application Measurement Overview

From this screen perform the following options.
1. Enter all the values shown in this screen into your system.

Domain Name Service (DNS): Off
File Transfer Protocol Service (FTP: Off
Hypertext Transfer Protocol (HTTP): Off
IP Multimedia Service (IMS) On

IMS server Type: intern IMS

Mobile Status: registered

Ip Address: fcO1: abab:cdcd:efel

2. Click IP Config and the following appears.
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Automatic R&S CMWS00 Network (standalone)

172.22.1.100
172.22.1.101
172.22.1.102
172.22.1.103
172.22.1.104
172.22.1.105
172.22.1.106

ATY ¥F A AOT

fcdl:ababicdcd:efe0:i64
fcdl:ababicded:efe1::/64
focdl:ababicded:efe2::/i64
fcdl:abab:cdcd:efe 364

Figure 5-25 — IP Config

3. Enter all the values shown in this screen into your system.

4. Click DNS Config and a screen like the following appears.

IP Config
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Domain IP
wiww.dau.dau 172.22.1.201
wiww.dau.dau fc1:cafe:

Application Domain
pecsct dau.dau

Figure 5-26 - DNS

5. Enter all the values shown in this screen into your system.

6. Click FTP and a screen like the following appears.

Protocol Port
UnP 5060

Local DS
S5erver
OFF
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Service
OFF

Allow connection from external network (LAN-DALY:
Enable IPvE support:

Allow anonymous users:

Allow anonymous user to upload data to server;

Figure 5-27 FTP

7. Enter all the values shown in this screen into your system.
FTP Service Type: FTP Server

8. Click HTTP and a screen like the following appears.
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J. | | . l . | o '77 S;::ice

Allow connection from external network: W
Enable IPvE suppart: 7

Figure 5-28 - HTTP

9. Enter all the values shown in this screen into your system.

10. Click IMS and a screen like the following appears.
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| IMS service

IMs

= o

P-CSCF Address:

Info
15:06:47 ¢ UE is subscribed for ‘reg’ event Frivate User D
15:06:47 ¢ Mobile registered Authent. Algor.
15:06:47 @ UE registered for +g.3gpp.icsi-ref=
15:06:47 ¢ Register Request Received
14:33:44 ¢ IMS Server ON

14:33:43 ¢ MGW successfully started
AATA S

L
i
o]
=
=
=
o]
=
=

pa]
=
=
o

Key 0001 0203 0405 0607 0803 DADB DCOD OF hex

I
=
=

Private User ID_ Integrity Algar.
Home Domain _ Encrypt. Algor.

D
=

Figure 5-29 - IMS

11. Enter all the values shown in this screen into your system.
12. To configure Voice over IMS and create an outgoing call click Config and a screen like the
following displays.
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@) Data Application Control

Media Endpoint IP Address:

Info

145111 0 UE registered for +g.3gpp.i .
14:51:11 ¢ UE is subscribed for reg’ ¢ : d?. Audio
14:51:110 Mobile registeredd : Wideband
14:51:110 Register Request Receiver|
14:49: 164 IMS Server ON

14:49:16 4§y MGW successfully started
A4 AG- 1K S 1

0

Voice
over IMS

_IF' Address
_F'ublic User 1D

Figure 5-30 —Configuring Voice Over IMS

13. Enter all the values shown in this screen into your system.
14. Verify or enter that the Call Type is Audio (not Video)..

15. AMR must equal wideband.

16. The AMR Code must be checked and equal to 12.65.
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@) Data Application Control

Info
14:55:20 4 "UE is ringing. -
14:55:20 4 Inite Request Sent £ Audio

| IMS service

14:55:140 UE is subscribed for ‘req’ ¢ AMR Type: Wideband
14:55:14 4y UE registered for +g.3gpp.i

14:55:14 ffp Mobile registered

14:55:14 ffp Register Request Received|

AR 3= 30 11

_IF' Address
_F'ublic User D
_F'rivate User D

-
.

Yoice
over IMS

S E
L

Figure 5-31 ~When the call begins the telephone symbol next to ringing will begin to rotate.

17. Push the call button
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6 CMDA setup of the R&S CMW500

To configure the CDMA Signaling options, perform the following steps.
1. Pressthe Sig Gen key on the front panel, select “CDMA2000 Signaling”

enerator Signaling Controller Gen Ctrl

Taskbar entry  State
#¢ General Purpose RF
i~ Generator 1
t-Generator 2
# TxEV-DO
“-Signaling
# CDMA2000

1Signaling
# GSH
Signaling
# LTE
Signaling 1
Signaling 2
#» WCDMA FDD UE
Signaling 1
Signaling 2
» WLAN
Signaling

Figure 6-1 —Generate Signaling Controler.

2. From the front CDMA screen select the Config button in the lower right hand corner and a
screen like the following displays.
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[@) CDMA2000 Signaling - V3.2.81 - Base V 3.2.60 =JB4 | CDMA2000

Connection Status Base Station Control CDMAZ000 1
TX Meas
Cell @ Band Clase  BC 0: US Cellular -
— &
Channel 384 Ch CDMA2000 1
Maobile Station Q On Forward Revarse R¥ Meas
B Powar FI’ED]UEI"ICY 881.520 MHz 836.520 MHz
st Serice Option COMA Power —60.00 dBm
Yoice Coder 2D 2004 NI 65535 Go to...
Forward Reverse
: . —
Radio Configuration - -
FCH ML Option - hex - hex Event Lo .
Rout
SCHO MUX Option— hex — hex E — —
SCHO Data Rate —  kbitis —  Kkbitis 16:53:07: RTT UDA is active
16:53:06: Signal On
MS Info - 0 16:53:01: Link Handler Wersion: 05.90 53222207
16:53:01: Link Handler Slot: A1000 (4)
--Dialed Mumber 16:53:01: Link Handler IP; 172.22.1.30 -
~Elobal Emergency Call
M35 Protocol Revision Mobile Station Control
e [ad 0 0310
MM 000987654321 Preconfiguration walues:
--MEID Support 1st Service Option SO 68 (Speech) ~ || signaling
B8N Forward/Feverse Parameter
ffﬂE'DEmp Radio Configuration 3/3 » H-PSK
A CDMAZ2000
-5 1Pwd Address signaling

S IPwE Prefix

Connect Send .
mls': 50 mBrﬂﬂdCﬁSt Isend SHMS mcunflg a

Figure 6-2 —Connection Status.

3. Verify you have the same settings as are displayed on this screen.
4. Click Config and a screen like the following displays.
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o

U1 Comazo0s Signaling Configuration

-1Scenario

.Standard Cell

--Enable Data end to end
--Enable Speech Codec
B~ System

El-RF Output (TX)

----- Connector

- Converter
-~External Attenuation
E-RF Input (RX)
- Connector
----- Converter
""" External Attenuation
E-RF Frequency

~~Band Class

-~ Channel

----- Forward Link Frequency
--Reverse Link Frequency
""" BS Frequency Offset
E-RF Power

----- CDMA Power

- Output Power

--Expected Power Mode

Figure 6-3 — CDMA Configuration Screen 1.

5. Configure the CMW per the following screen shots.

'RF1COM

-
~

RFICOM  ~
RFTX1 |
20.00 dB

RFRX1
20.00 dB

BC 0: Korean Cellular
384 Ch

881.5200000 MHz
836.5200000 MHz

0.0 kHz

—-60.00 dBm
£0.00 dBm

Open Loop Rule v

CDMA2000
v |TX Meas
—4
CDMA2000
RX Meas
—

Go to...

Routing

Signaling
Parameter

|cpma2000
Sig
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O s o S _owow |
E|RF Power CDMA2DUU
Cell - CDMA Power -60.00 dBm + |TX Meas
Mobild - Output Power £60.00 dBm ‘  ——
--Expected Power Mode Open Loop Rule v CDMA2000
FCH I --Manual Expected Power 0.00 dBm Hz RX Meas
SCHaO --Expected Nominal Power -13.00 dBm - 4
SCHO -~ AWGN Mode Normal v N
= Go to...
- AWGN Level [~ 0.00 dB
. E-Physical Layer . |
: | st Service Option SO 68 (Speech) v Routing
:‘:; ~“Radio Configuraton (Fw... 3/3 v HPSK
B-Code Channels Level g eriingy Walsh QOF
Factor Code
v -7.00 dB 64 0
""" Dy v -16.00 dB 64 32
B © ~12.00 dB 64 1
..... M W -14.00 dB Eb/Nt: — 64 8 0
..... N [~ -7.00 dB Eb/Nt: - 128 35 0
..... M V 147 dB Signaling
..... E Parameter
..... M +
----- M : (CDMA 2000
..... ] A e Si
........... 1 oy

B e -

Figure 6-4 — CDMA Configuration Screen 2.
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é~-scuo
MuxPDUs / Layer
‘Frame Type

.-Data Rate
-Frame Size

E-Reverse Power Control
--Power Control Bits

- Step Size
~Time

Time Source
Date / Time

Leap Seconds (LP_SEC)

Sync Code

Apply Time At
E-Service Configuration
Accept Speech Calls

Accept Packet Calls

Iél"-Loopback Service

Local Time Offset (LTM...

-~ Daylight Savings Time |...

Forward
1
'Rate 1/~

9.6 kbps
20000 ps

Convolutional |~

'Auto v
1.00 dB

LCMW Time |
11 /11 / 201
+~ 00 : 00

&

<

0000 0000 0000 0000 hex

Reverse

1

Rate 1 v
9.6 kbps
20000 ps

'Convolutional v

Sig_naling_ Unit Startup Only:;‘?

Force To Selected Primary Service '

Reject ||

Figure 6-5 — CDMA Configuration Screen 3.

CDMA2000

CDMA2000
TX Meas

CDMA2000

RX Meas

signaling
Parameter

|cpma2000
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é~-scuo
MuxPDUs / Layer
‘Frame Type

.-Data Rate
-Frame Size

E-Reverse Power Control
--Power Control Bits

- Step Size
~Time

Time Source
Date / Time

Leap Seconds (LP_SEC)

Sync Code

Apply Time At
E-Service Configuration
Accept Speech Calls

Accept Packet Calls

Iél"-Loopback Service

Local Time Offset (LTM...

-~ Daylight Savings Time |...

Forward
1
'Rate 1/~

9.6 kbps
20000 ps

Convolutional |~

'Auto v
1.00 dB

LCMW Time |
11 /11 / 201
+~ 00 : 00

&

<

0000 0000 0000 0000 hex

Reverse

1

Rate 1 v
9.6 kbps
20000 ps

'Convolutional v

Sig_naling_ Unit Startup Only:;‘?

Force To Selected Primary Service '

Reject ||

Figure 6-6 — CDMA Configuration Screen 4.

CDMA2000

CDMA2000
TX Meas

CDMA2000

RX Meas

signaling
Parameter

|cpma2000
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é~-scuo
MuxPDUs / Layer
‘Frame Type

.-Data Rate
-Frame Size

E-Reverse Power Control
--Power Control Bits

- Step Size
~Time

Time Source
Date / Time

Leap Seconds (LP_SEC)

Sync Code

Apply Time At
E-Service Configuration
Accept Speech Calls

Accept Packet Calls

Iél"-Loopback Service

Local Time Offset (LTM...

-~ Daylight Savings Time |...

Forward
1
'Rate 1/~

9.6 kbps
20000 ps

Convolutional |~

'Auto v
1.00 dB

LCMW Time |
11 /11 / 201
+~ 00 : 00

&

<

0000 0000 0000 0000 hex

Reverse

1

Rate 1 v
9.6 kbps
20000 ps

'Convolutional v

Sig_naling_ Unit Startup Only:;‘?

Force To Selected Primary Service '

Reject ||

Figure 6-7 — CDMA Configuration Screen 5.

CDMA2000

CDMA2000
TX Meas

CDMA2000

RX Meas

signaling
Parameter

|cpma2000
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e

EJ SCHO

E-Reverse Power Control
--Power Control Bits

- Step Size
~Time

""" Time Source
----- Date / Time
~~~~ Local Time Offset (LTM...

""" Sync Code

----- Apply Time At
E-Service Configuration

§

- Accept Speech Calls

~Accept Packet Calls
Iél"-Loopback Service

v

Forward
- MuxPDUs / Layer L
‘Frame Type Rate 1~
.-Data Rate 9.6 khps
-Frame Size 20000 ps

Convolutional v

Auto
1.00 dB

CMW Time

1/ 11 /2011
+v 00 : 00

----- Leap Seconds (LP_SEC) 0
--Daylight Savings Time ... [
0000 0000 0000 0000 hex

Reverse

1

Rate 1 v
9.6 kbps
20000 ps

Convolutional v/

11 :11 : 00

0 hex

Signaling Unit Startup Only‘_;@

Force To Selected Primary Service ~ :

Reject |

Figure 6-8 — CDMA Configuration Screen 6.

This completes the configuration.

CDMA2000
v |TX Meas
—4
CDMA2000
RX Meas
—

Go to...

Routing

Signaling
Parameter

|cpma2000
Sig
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