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1. CMW500 WLAN Signaling MR 4k

| =/

RESIC VAR

= AP/STA >

& 1 CMW500 WLAN {244

1.1 374 802.11 a/b/g/n {4
1.2 XHFZMELH
AP Mode: CMW500 Biftl AP, Il 3iy Station;
Station Mode: CMW500 %3l Station, X2 A AP;
IBSS Mode: IBSS Station #=;
HotSpot 2.0 Mode: HotSpot 2.0 A=
WiFi Direct Mode: WiFi B #Ri;
1.3 /£ AP mode F, % F802.11n fj WLAN MIMO 2x2 15 4lli;
1.4 SCREEGE BRI
1.5 CHRZMImE J5 =,
1.6 3 HF Message 43#T;
1.7 CMWrun B 2h AT P58 1) 588 WLAN 5 2 22 Ffrfil] X5l i

2. WLAN Signaling WA BEK R E
2.1 R

1xB200A Signaling Unite Universal
1xB270A WLAN Signaling Module
KB036 extend to 6GHz(depend on the number of B570B)

2.2 iy

CMW-KM650 "WLAN IEEE 802.11a/b/g, TX measurement"
CMW-KM651 "WLAN IEEE 802.11n SISO, TX measurement"

CMW-KM652 "WLAN IEEE 802.11n MIMO, composite TX measurement"

CMW-KM653 "WLAN IEEE 802.11n MIMO, switched TX measurement"
CMW-KM655 "WLAN IEEE 802.11p, TX measurement"

CMW-KM656 "WLAN IEEE 802.11ac SISO TX measurement"
CMW-KS650 "WLAN IEEE 802.11a/g basic signaling”

CMW-KS651 "WLAN IEEE 802.11n basic signaling"

CMW-KS660 "WLAN advanced signaling"

DUT
=STA/

CMW-KS670 "WLAN IEEE 802.11n MIMO 2x2 DL 5GHz generic signaling AP"

CMW-KT650 "WLAN message analyzer"
CMW-KT057 "CMWrun WLAN BT"

2.3 DAU(Data application Unit)i%f4:
® CMW-B450B (Data Application Unite Plus)
® CMW-B660A (Option Carrier Board)
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® CMW-B661A (Ethernet Switch Module)

® CMW-KA100 (Enable IPV4 Data Interface)
® CMW-KA150 (Enable IPV6 Data Interface)
® CMW-KMO050 (IP Based Measurement)

® CMW-KAA20 (SMS over IMS)

3. WLAN Signaling 5 FriiR

3.1 WLAN 802.11 a/b/g/n #I=R

Sz IEEES02.11 HIWH EFRUER £ F0 802.11b, 802.11a, 802.11g, 802.11g(OFDM), 802.11n(GF),
802.11a/n, 802.11g/n, 802.11g(OFDM)/n. WLAN H /" FH(CMW_WLAN_UserManual_V3-2-70.pdf) )%
2-3 45 T AR EL .
Table 2-3: Supported IEEE 802.11 physical layer properties

802.11 802.11 802.11 802.11 802.11 802.11 802.11 802.11
b a g g(OFDM) | n(GF) ain g/n g(OFDM)/
n
Channel 20 MHz X X X X X X X X
Bandwidth
40 MHz - - - - x 0 - - x 0
Frequency | 2.4 GHz X - X X - - X X
Band
" 5 GHz - X - - X X
Transmis- | DSSS/ X - X - - - X
sion CCK 2
Scheme
OFDM ¥ |- x X X - X X X
OFDM - - - - X X X X
MCS 0-7
for 20 MHz
SISO ¥
9 not supported by the WLAN signaling application
) see table below; currently not limited: any channel frequency setting is possible; operation above 3.3 GHz requires option R&S
CMW-KB036
2 DSSS 1Mbps, DSSS 2Mbps, CCK 5.5 Mbps, CCK 11 Mbps

3 BPSK 1/2 (6 Mbps), BPSK 3/4 (9 Mbps), QPSK 1/2 (12 Mbps), QPSK 3/4 (18 Mbps), 16-QAM 1/2 (24 Mbps), 16-QAM 3/4 (36
Mbps), 64-QAM 2/3 (48 Mbps), 64-QAM 3/4 (54 Mbps)

4 MCS 0 (BPSK1/2). MCS 1 (QPSK 1/2), MCS 2 (QPSK 3/4), MCS 3 (16-QAM 1/2), MCS 4 (16-QAM 3/4), MCS 5(64-QAM 2/3),
MCS 6 (64-QAM 3/4), MCS 7 (64-QAM 5/6); OFDM MCSs 8-15 for 20 MHz MIMO

3.2 AP mode K& EHEFRIR
BRI St 5ACGRZ B SRS, R EAESE, FFROGRIES, 7R 5103 52" Association”)5, 7T
DAFF 46 55 504 A it

3.2.1 WEEASY

7E WLAN Signaling Ft1l &% B IHEASHL

Frequency/Channel:

2.4GHz FiB {5185 il 1~14, channel center frequency = 2407 + 5*channel number (MHz)
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5GHz #iE =i 5 5 0~200, channel center frequency = 5000 + 5*channel number (MHz)

Table 2-4: IEEE 802.11 frequency bands

Frequency Band Channel Numbers Carrier Frequencies
2.4 GHz 11014 2412 MHz to 2484 MHz
5 GHz 0to 200 5000 MHz to 8000 MHz

Tx Burst Power ¥ B AR KIS IME TN,

Rx Expected PEP ¥ & 5 il & MG Th3, FKULLT LTE 4+ Reference Leve=expected
power + Margin. 2 K iE(E 5 FIEE IR FEid Rx Expected PEP #4"overflow”, & i &% )15 5 16 (H
DIZRMG, SRS . /£ WLAN 52+ — Rk i v 25dBm. Approximate Rx Burst Power £ Rx
Expected PEP  [1][1]5¢ & 5%+ 1) Standard £ <.

Operation Mode %541, CMW500 ¥ #F AP Mode, Station Mode, IBSS Mode, HotSpot 2.0
Mode F1 WiFi Direct Mode.

Standard %5 FH ENR K AR7E 802.11b, 802.11a, 802.11g, 802.11g(OFDM), 802.11n(GF),

802.11a/n, 802.11g/n f! 802.11g(OFDM)/n.

Beacon interval £ AP mode ¥ E1ZZ4M CMW | 1% Beacon frame [1J[RIF@ S 8], 2R IN B E N
100(x1024us), /> 1% 250 | T association I FE I E, Aidid/) T throughput. 7 Station mode T %A %
SHUE.

Packet Generator Configuration->State ON/OFF fiifit CMW %5 %5 & 1% Packet, #1YfE association
Z Tif OFF, £ association 2 J& ON.

Packet Gnerator Configuration->Protocol Packet Protocol #}i%4 ICMP 1 UDP.

Packet Gnerator Configuration->Interval Packet % i% (1) 8] b B [8], B 1% 5 € 05 Kok K i% % e 1
Payload Size.

Packet Gnerator Configuration->Payload Size Packet Payload ] X/, Interval 5 Payload size Z 3%,
R interval BEE KEANRE R IELLECK packet, BEEN packet KiESHEGE. A THETINR, #E&EAM
interval 1 payload size, ## i i%7€ interval & 20,Payload Size & 500.
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[ WLAN Signaling - V3.2.70

-Base V 3.2.60 mm

§ Connection Status Common Settings
WLAN 1
Cell 9 Frequency / Channel 2412.000 MHz ~ 1 Multi Evalue
Connection Status 5 ldie TX Burst Power -40.0 dBm L
RX Expected PEP 25.0 dBm WLAN 1
Approximate RX Burst Power | 19.0 dBm PER
 ——
Configuration Sthlec
Operation Mode AP v p————
| |UE Capabilities Standard IEEE 802.11b = ;
MAC Address = _ Routing
MAC Version Bandwidth 20 MHz
RX Burst Power 12dBm Beacon Interval 100 TU (1024 ps)

UE IP Address V4
UE IPVE Prefix[0]

Packet Generator Conﬁguration

State ~ Off " On

Protocol ICMP v

Interval 20 TU (1024 ps)| message
Payload Size 500 Byte(s) [Analvzer

Payload Type Default WLAN

Signaling

2 HASHE partl

WLAN Signaling->Configuration->Connection->Security->Mode #4523 37 BBk £ security HL1,
AR bR N disable, W1F 3.

i:---OpernIion Mode « AP " Station
B-RF Settings
B-Advanced RF Settings
$--Cmmﬁon
i; $~ Security

1 E
L ""'Iﬂude Disabled ol
. RXfilter Disabled
i WPA Personal
II_E---Trigger WPA Enterprise
Q“Fﬂckﬂ Generator WPA? Personal
f"lp\"‘ Interface WPA2 Enterprise

3 % & security &
B 7 LA BT E I WLAN 15 2 EEAR S H0h, S0, 2641 4M~7E WLAN Signaling->Configure->RF Settings
ik E, WRiEERTTAE, WA 4 PR
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&-RF Settings
E-RF Output
P Routing

Connector: RF1COM * Converter: RFTX1

- Egternal Attenuation

0.00 dB

B-RF Input
—Routing

Connector: RFICOM * Converter: RFRX1

— External Attenuation

0.00 dB

EE:I-—F'uwer & Freq
. i~ Bandwidth

~Frequency / Channel

—Frequency Offset

i TX Burst Power
E|--F|'.F Power Uplink

—Expected Peak Envelope Power
i---nx Mixer | pval Offsat

20.000 MHz
2412000 MHz ~ 1

0.000 Hz
~40.00 dBm

0.00 dBm
i dR

4 FEARZHRE part2

3.2.2 WERERNWHNE R
CMW WLAN {54 Hr e 3o 7 2 A < 2E 4T 71, Supported Rate 7J PABEE A& YA .
i 5 & WLAN Signaling->Configuration->Connection->Supported Rate 7£ 802.11g/n "~ 1] i & ) KX H K ,

B Supported Rates

- User Defined ~ Disable = Enable

B-DSSS / CCK
—DSSS 1Mbps # Disahled ¢ Mandatory ¢ Optional
—DSSS 2Mbps * Disabled " Mandatory O Optional
—CCHK 3.5Mbps * Disabled © Mandatory O Optional
—CCK 11Mbps * Disabhled  Mandatory ¢ Optional

E-0FDM
—BPSK 1/2 6Mbps # Disabled ¢ Mandatory ¢ Optional
—BPSHK 3/4 9Mbps * Disabled " Mandatory O Optional
—0OPSK 1/2 12Mbps * Disabled © Mandatory © Optional
—QPSK 3/4 18Mbps # Disabled  Mandatory ¢ Optional
-16QAM 1/2 24Mbps * Disabled © Mandatory ¢ Optional
—160AM 3/4 I6Mbps “ Disabled © Mandatory ¢ Optional
—B640AM 2/3 48Mbps * Disabled  Mandatory O Optional
—B640AM 3/4 54Mbps * Disabled © Mandatory O Optional

E-OFDM MCS
-MCS 0 “ Not Supported © Supported
—MCS 1 * Not Supported © Supported
—MCS 2 * Not Supported © Supported
—MCS 3 * Not Supported  Supported
—MCS 4 * Not Supported  Supported
-MCS 5 “ Not Supported  Supported
—MCS 6 * Not Supported " Supported
—MCS 7 * Not Supported " Supported

Kl 5wl E AR
Supported Rate 5 fill £ ity & 3% F 3 R
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Management Frame Rate % CMW500 A %} Management Frame F3g 5, A4 il g s %

Data Frame Rate ## CMW500 % 4 Data Frame HJiE 3, A 40 s %

WE HR 2 ] DU IR DU AP IR A o D IR L A PR OV

3% 1 %52 supported rate

1 supported rate ¥ € Basic rate + desired DUT TX data rate

(2.4GHz T Basic rate Jy 1Mbps; 5GHz | Basic rate &4 6Mbps; OFDM K& i rl LA A% & Basic
Rate)

¥ 1E supported rate H i RE A ICIE 2 B2 7 ZM A IE

% 2 % 5F MAC Frame RX Trigger
7f 802.11b T~ Trigger Mode = DSSS/CCK Bursts
Min Length = 299 symbols or Same as Packet Generator Payload size
7t OFDM/802.11n | Trigger Mode = OFDM Bursts,
Min Length = 18 bytes
Payload Size of 500 bytes enable highest modulation can be measured.
T s o A0 B 7R 25 5 K I EHT association.

1 6 & 4% Basic rate + desired rate 17774 ¥ € 1) 802.11b (1) 5.5Mbps #HH A&

[]E:u‘;ltry Code o f’-‘",1 Multi Evaluc
B-Supported Rates —1
User Defined " Disable & Enable I WLAN 1
B-DSSS5 / CCK PER
fi--DSSS 1Mbps " Disabled  Mandatory  Optional [
----- DSSS 2ZMbps  Disabled " Mandatory ¢ Optional :
|- CCK 5.5Mbps * Disabled © Mandatory ( Optional | SOLR
----- CCK 11Mbps @ Disabled ¢ Mandatory ¢ Optional p————————{
E-Management Frame Rate Control .
H-Data Frame Rate Control e
H-Security
- Mode Disabled -
--RX filter Default -
E-Trigger

E-MAC Frame TX Trigger
El-MAC Frame RX Trigger

-~ Trigger Mode DSSS/CCK Bursts ~
. in Length: Bytes or Symbols ser Define | Message
- Trigger Slope RisingEdge |+ Analyzer
E""'Pulse Length Default -

----- IP VYersion Support IP Vi & V6 ~ = (W signaling

off

-

& 6 802.11b fiEF % E
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Kl 7 2% Basic rate+ desired rate #7772 % E ) 802.11g 36Mbps # F AL & .

PRReTS B T R LR R R R R PR R b et
L rrssas s seras

‘‘‘‘‘ Standard

- Country Code
E-Supported Rates
- User Defined

D Rt et

IEEE 802.11g
100 TU (1024 ps)
1

000102030405 hex
CMW-AP

~

" Disable ™ Enable

--DSSS 1Mbps

" Disabled © Mandatory C Optional

"DSSS 2Mbps
~-CCK 5.5Mbps

. -CCK 11Mbps

&-OFDM

--BPSK 12 6Mbps

»»»»» BPSK 3/4 9Mbps

--QPSK 172 12Mbps

--QPSK 3/4 18Mbps

¢ Disabled T Mandatory ¢ Optional
« Disabled  Mandatory ¢ Optional
" Disabled

*

~ Mandatory ¢ Optional

* Disabled ¢ Mandatory  Optional
* Disabled " Mandatory ¢ Optional
+ Disabled " Mandatory  Optional
 Disabled ¢ Mandatory " Optional

P
----- 160QAM 3/4 36Mbps " Disabled * Mandatory ¢ Optional
----- 640AM 2/3 48Mbps + Disabled " Mandatory  Optional
vvvvv 640AM 3/4 54Mbps  Disabhled " Mandatory " Optional

---Data Frame Rate Control
G- Security

-RX filter

E-Trigger

E-MAC Frame TX Trigger

H-Management Frame Rate Control

A

Default

Min Length: Bytes or Symbols | User Defined ~ m

----- Trigger Slope RisingEdge -
‘- Pulse Length Default -
""" IP Yersion Support IP V4 & V6
H-Packet Generator
- General Settings
E- Shortcut Softkey
Kl 7 802.11g M H & E

3% 3 W E Input Signal 1 Trigger
1#E$ WLAN Signaling ->Go To->WLAN Multi-Evaluation # A\ WLAN 15 43R 7t 1
ik WLAN Multi-Evaluation->Scenario-> Combined Signal Path(Signaling)
ik Frequency A ZR 140 p.
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7. WLAN Multi Evaluation Configuration Mﬁ'
Path: Input SignaliStandard N
----- Scenario Combined Signal Path(Signaling) ~ |
""" Controlled by WLAN Sig1 v
B~ Controller Settings
----- RF Routing (Input) Connector: RF1COM v Converter: RFRX1 v
----- Frequency 2412.0000000 MHz ~ |
----- External Attenuation (Input) 0.00 dB FDCors! |TableName: Const 20dB
~~~~~ Expected Nominal Power 25.00 dBm Ref.Level: 25.00 dBm
~~~~~ User Margin 0.00 dB
----- Mixer Level Offset 8 dB
----- Freauency Offset 0 Hz

8 ELMESH
¥ & WLAN Multi-Evaluation->Configuration->Input Signal->Standard >y IE# {15 5258,
&% & WLAN Multi-Evaluation->Configuration->Trigger Source->WLAN Sig 1: RXFrame Trigger

fipE 9 |
. WLAN Mutti Evaluation Configuration &)
Path: Input Signal/Evaluation Length 8 Muiti
----- Mixer Level Offset 8 dB Evaluatlon
----- Frequency Offset 0 Hz
E-Input Signal RE
l Standard 802.11b (DSSS) - Settings
Burst Type Auto ‘
§-~~1Evaluation Length " 1000 Chips ~ :,Wf Trigger
~Band Width 20MHz
10 Swap H bt
&-Measurement Control Sig ol
""" Repetition Continuous v
%-----Stop Condition None hd :
i'-"-Measure On Exception o Dlspiay
---Modulation Statistic Count: 10
"-Speclrum Statistic Count: 10
~-Power Statistic Count: 10
El-Assign Views
&-List Mode
B-Trigger
-~ Trigger Source WLAN Sig1: RXFrameTrigger v |
- Trigger Slope RisingEdge ~ WLAN
- Trigger Threshold -20.000 dB Signaling

) Stop Statistic Assign <

K9 #H trigger
PL_EBL 802.11b/g/n M H], 802.11a FIfE AWM E S B TEELZ, EIZ, N
T AN, RS T SRR AL & SO wifi_config.zip. f#E )5 copy £ CMW500 H, i F X SEfid &
25 5 56 A .
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3.2. 3 AImEENER

SE T REMSEKE G, $T7F WLAN Signaling 55, 24745 CMWS500 58 i association” i3 2 .
4N EE1E WLAN Signaling Ft1fi ffI"Connection Status” 26 JLAMRZA 4R 1k
idle->Probed->Authenticated->associated. X JL/MIRA I VEA RS 1.

CMW_WLAN_UserManual_V3-2-70.pdf’,

58 /i "association” 2 J&, WK 10 fii7~, UE Capabilities 7 7~ 235 ) MAC Address/Version, Burst Power
PAKIREX ) 1P Mk & .

F@b WLAN Signaling - V3.2.70 - Base V 3.2.60 = <5
Connection Status ~ Common Settings ———
| WLAN 1
call @ - Frequency / Channel 2412.000 MHz ~ 1 Multi Evalue
Connection Status P& - TX Burst Power -40.0 dBm
‘ RX Expected PEP 25.0 dBm WLAN 1
 Approximate RX Burst Power 190d8m  |PER
e Go to...
Configuration
- Operation Mode AP
UE Capabilities ' Standard IEEE 802.11b =
MAC Address 4C8BEF17BBB1 g . St
MAC Version 0 - Bandwidth 20 MHz
RX Burst Power 13 dBm Beacon Interval 100 TU (1024 pis)
UE IP Address V4 172.22.1.100

UE IPV6 Prefix[0]

fcO0t:abab:cded:efe::

" Packet Generator tbﬁﬁgu—mtion
St cof

1 Protocol ICMP v

Interval 20 TU (1024 ps)
- Payload Size 500  Byte(s)
‘ Payload Type Default v

Message
Analyzer

WLAN
Signaling
Run

oo s

[Disconnect

3. 2. 4 FF )R RATHRARIR

W& Packet Generator Configuration->State ON 2 J&, {GRKESIE N Packet, @ E interval 24
20,Payload Size 7y 500 i fx =y 2t AT DL &

sk Go to ->WLAN Multi Evaluation 3 NI & S TH,  FFAGEREAT RS FaAR I .

& 11 & 802.11b CCK 11Mbps F il 25 5

10 associated
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Multi
Error Vector Magnitude RERERR | Evaluation
EVM vs Chip

2 e e N S,

Chip

10 Constellation ERNERER

Power vs. Time EENENER

ps

TX Measurement {Scalar)
Burst Pow. [dBm] 12.35 EVM Peak [%] 5.28 Freq. Err. [Hz] 11251.62 Clock Er. [ppm]  -3.910

K 11 802.11b & HH84x part 1
M Tx Measurmenet(Scalar) &7 5 VE4H 1) A 25, 1 12,

Multi
Evaluation

11MBps CCK
Long PLCP
Payload Length [byte] 14

Burst Power [dBm]
Wil Peak [%]
Vi RMS [%)
enter Frequency Error [Hz]
hip Clock Error [ppm]
Q Offset [dB]
ain Imbalance [dB]

Quadrature Error [°]

L DRYED) 0.00 %

Kl 12 802.11b K FHE#s part2
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13 /& 802.11n(SISO) QPSK Code rate3/4 il itk f

Error Vector Magnitude

Error Vector Magnitude
EWM ve Carrier

1(} Constellation

Power vs. Time EEEEEEN

Ly

p=

260
TX Measurement (Scalar)
Burst Fow. [dBm] 7.21 EvMRMSZ [dBE] 3244 Freq. Err. [Hz] 1390122 Clock Err. [ppm] 5.120

WLAMN
Signaling

13 802.11n & 5 #x part 1
Mifi Tx Measurement(Scalar) &7~ RPN N 2, WA 14.

WLAN

Multi
Evaluation

odulation Type GPSK CodeRate 3/4

Payload Length [symbal] 59

Guard Interal Long
e Cuuent  Averane s
Eurst Power [dBEm] T7.14 7.1 7.66
Wi All Carriers [dB] -32.56 32.44 -30.40
Wi Data Carriers [dB] 32.4 32.33 -30.22
Wi Pilot Carriers [dB] 3443 3415 -31.95
enter Frequency Eror [Hz] 13902.60 13900.57 13908.30
Symbol Clock Error [ppm] 6.469 6.005 6.944
50.78 -50.02 44.05

ain Imbalance [dB] 0.06 0.05 £0.10
Cluadrature Errar [7] 0.04 0.08 0.24

i 0 N RN EORED 60.00 %
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14 802.11n K HH84x part 2
3.3 Station mode Ef‘]?iﬁﬂ‘if‘éﬁ“ﬂ]ﬁﬁ
CMW500 ] station mode 7] LAIIIAZ i 1K) AP, IR U775 AP mode Filllid %4 Station Z51bl. Station
mode FrIIINA 5 2 S PR LA
(L)% & CMWS500 [ channel number 2015 % AP [FHTE, X9 CMW500 ) station mode i& AN RE 4
AP.
() B HIbrEE S %o AP [ —EFL,
(3)Z&uit; AP ] WLAN Security 28, BL{ERIRRA(3.2.70)station mode it A3 £F WLAN Security;
(4)Supported rate 7t station mode A DU, {HE2ANEHA T AP CFHZIIAE, W& A SCRRHZ D)
e, A LLE L) ar 4, SR A AP K TR E AR,
Supported rate [ E /71 /& enable rate(1,2.5.5,6,12,24Mbps) + desired DUT TX data rate(higher
than 16QAM 1/2), 1~ & 15 Fiiw.

1% WLAN Signaling Configuration (=Je3
Path: Trigger/MAC Frame RX Trigger/Min Length: Bytes or Symbols ‘_I
-~ SSID h3 iz~ 1
E]---S:uppor(ed Rates L40.0 dBm
i User Defined " Disable  Enable
£1-DSSS / CCK 220 dbm
--DSSS 1Mbps ¢ Disabled © Mandatory ¢ Optional 12.0 dBm
--DSSS 2Mbps " Disabled  Mandatory ¢ Optional
----- CCK 5.5Mbps " Disabled * Mandatory ¢ Optional
- CCK 11Mbps " Disabled © Mandatory C Optional
E1-OFDM
----- BPSK 1/2 6Mbps " Disabled © Mandatory  Optional
- BPSK 3/4 9Mbps  Disabled ¢ Mandatory ¢ Optional
---- QPSK 1/2 12Mbps " Disabled © Mandatory  Optional
- QPSK 3/4 18Mbps @ Disabled " Mandatory ¢ Optional
--16QAM 1/2 24Mbps " Disabled © Mandatory  Optional
----- 16QAM 3/4 36Mbps * Disabled ¢ Mandatory  Optional
----- 640AM 2/3 48Mbps @ Disabled ¢ Mandatory  Optional
---- 64QAM 3/4 54Mbps  Disabled " Mandatory ¢ Optional -
E-0FDM MCS
-~ MCS 0 * Not Supported " Supported J0 [IRL{1023 ps)
----- MCS 1 & Not Supported " Supported J0  Bytels)
--MCS 2 @ Not Supported " Supported -
----- MCS 3 @ Not Supported " Supported ¥

[Disconnect l [Reconnect 1 l l ] l(:onfig...

I 15 station mode [J supported rate ¥ &
(5)7E CMW500 |7 LA & o 1F CMW500 2 A [ SSID(E 16).

3-Connection

----- Connection Mode + Auto Connect © Manual
- S51D Connection  Any = SSID |

----- Standard IEEE 802.11g/n -

----- MAC-Address (BSSID) 000102030405 hex

SSib TAndroidAP | |
F.Sunnnrad Ratoe

16 station mode KJ SSID % &
17 J& CMWS500 7£ station mode | 52 % association i £
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[‘%‘\ WLAN Signaling - V3.2.70 - Base V 3.2.51

Connection Status

- @

Connection Status h Associated

| Station SSID HUAWELJ6XXJZ |
UE Capabilities
MAC Address 00664BF8FIGC
MAC Version 0
RX Burst Power -24dBm

UE IP Address V4 100.100.100.10

UE IPV6 Prefix(0]

[mmm _Imm

_ Common Settings -
WLAN 1
I\ Frequency / Channel 2447.000 MHz ~ 8 i Evaluc
TX Burst Power -40.0 dBm
RX Expected PEP 25.0 dBm WLAN 1
Approximate RX Burst Power 12.0 dBm PER
Go to...
Operation Mode Station I
Standard IEEE 802.11g (OFDM) Routing
Bandwidth 20 MHz
Packet Generator Configuration
State Cof
Protocol ICMP v
Interval 20 TU (1024 ps)| Message
Payload Size 500 Byte(s) |Analyzer
Payload Type Default v WLAN
signaling
Run
Config...

3.4 BltiEts PER WK

& 17 station mode Wiz,

52 /% association 2 J& & Go To->WLAN PER it A\ PER o3k, an& 18 fiix
Tx Burst Power & CMW500 K i%(E S Ih%
Modulation Coding Rate % & 7 %15 %

PER &/~IiR ) Packet Error Rate

Packets, Packets Lost ‘Z7-illik T Packet [N EURIES 15 1 EL 5L

RX Burst Power

PER I i:0E & -
(1) AE5RGHERR RN,
(2) INEL#fE Packet Generator

Ack Frame (¢ 31 %
Last Ack Rate Ack Frame [ & ¥ %
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9.16 % '
AEENNNENREEER 546 / 1000 s e
Packets Lost 50 Frame — Y — ‘ ‘
|RX Burst Power 7.44 dBm Modulation Coding Rate 64 0AM 2/3 48Mbps ~

|ILast Ack Rate 16 QAM 172 24Mbps

=

T
18/6

1G] -k
14

12}~

Packets
1000 %

59 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900

WLAN Standard: IEEE 802.11g/n

& 18 PER iz

4. WLAN Signaling B3GR,

CMWrun Ml E BI4L 3 EFRE SR 77 (8 (1 3EAT WLAN A5 A I Rk, 4 kg 3, o] DASR sl it Rl
CMWrun FEEAAE 518 225 30" CMWrun PROE S _V1.1.pdf”.
4.1 ZETE L EENAF B
WLAN Tx Measurement Loop Rates and Channel with Att Table.rstp(&l 19), %3t 1R 75 {3 34T 2 M5 1H,
ZAHRMECE, FE5E S AR .
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———

——

Wian Tx Measurement Loop Rates and Channel with Att Table
[ 1 Basiclnitizlizing
[ 2 AtenuationTables
= 3 WLANConnectionSetup
------ T AccessPointConfiguration
------ T AccessPointEnable
...... T4 EnsblewiFiPrompt
------ T AssociationProcess
------ T/ DuTinfo
[ ¥ ( Step3 ConnectionSucceeded )
------ - bool LoopContinueChannel = True;
----- - bool LoopContinueRate = True;
VWhile { Step5. LoopContinueChannel
G WV LAN Signaling SetChannel

Stepb.LoopContinueRate = Step12 Loop Test Status;
------ - Step5 LoopContinueChannel = Step8.LoopTest Status;
- 18 WLANSignalingDisconnect

& 19 CMWrun il FH 51

478 /5 7 WLANSiIgnalingSetChannel #£47 75 Bl 145 18 % B (& 20)
% WLAN Signaling Set Channel

Set channel to test

Set rates to test

Tx Measurement

Channels
Frequency Band
24GHz 5 GHz i
1[2412 MHz] 42427 MHz] [ 7[2442 MHz] [ 10[2457 MHz]
[] 22417 MHz]  [C] 5[2432MHz]  [] 82447 MHz] 11 [2462 MHz]
[7] 3[2422 MHz) 6[2437MHz] [ 9[2452 MHz] [] 12 [2467 MHz]

en

Reconnect after frequency change

[C] 13 [2472 MHz)
[C] 14 [2484 MHz]

20 CMWrun # B {51
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478 /5 WLANSignalingTxMeasRate #4775 B # R 1% B (K 21)

-
&%, Tx Measurement Rates

Settings
Rates  Multiple -
802.11b 802.11a/g{OFDM) 802.11n
1 Mbps & Mbps MCS 0
[C] 2 Mbps [] 3 Mbps ] Mmcs1
[C] 55 Mbps ] 12 Mbps ] MCs 2
] 11 Mbps ] 18 Mbps ] MC53
[] 24 Mbps O] MC5 4
[] 36 Mbps [l Mcs5
[] 48 Mbps [l Mcs 6
[] 54 Mbps [l Mcs7
Signaling Off Wait Time [s] I=
| oKk || Cancel

Kl 21 CMWrun i
F 8 i 7 WLANSignaling TxMeasurement s IR (] 22).

-
@ WLAN Signaling Tx Measurement

==

Packet Generator Results
Packet Interval 20 = Scalar Traces

Packet Size [Byte]  |500 : Fower vs. Time O

Burst Power

Data Frame Rate  [] |DSSS 1 Mbps Rise/Fall Time (DSSS)
Measuremerts EVM ws Chip (DS55) [

Scalar Results  [*] Cumert Average [ Madmum EVM Peak (DS55)

Trace Display [ | Cument Average [ | Madmum EVM RMS (DS55)
Evaluation Length Vhole Burst @) 1000 Chips EVM vs Symbol [
{For D555 only) EVM vs Carmier [

Statistic Count |20 = EVM All Cariers

EWVM Data Cariers

Measure Type Set by TxMeasRate - EVM Pilot Cariers

DSSS Minimum Bytes 299 = Centter Frequency Emor

OFDM Minimum Symbols |16 - Chip/Symbol Clock Eror
IQ Offset ]

Gain Imbalance

__ ] [ Trigaer Quadrature Emor
Spectrum Flatness B

[ ok || cancel |

K 22 CMWrun 5 8 R FE R
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B 7z B, HoAh LA 120 T A, mTRURYE B O/ 2k ] .

=]

----- E

4.2 PER &M H 5

| WLAN

PER Search with Att Table rstp

f| PER Search.rstp

f| PER vs Channel with At Table rstp
f| PER vs Channel.rstp

f| PER ws MCS (11a).rstp

f| PER ws MCS {11a_n).rstp

f| PER ws MCS (11b)rstp

f| PER ws MCS (11g)rstp

f| PER ws MCS {11gOFDM).rstp

f| PER ws MCS {11gOFDM_n).rstp

f| PER ws MCS {11g_n)rstp

f| PER ws MCS (11nGF)rstp

| PER ws Tx Power (11a)rstp

| PER vs Tx Power {11a_n)rstp

| PER ws Tx Power (11b)rstp

f| PER ws Tx Power (11g)rstp

| PER ws Tx Power (11g0FDM)rstp
| PER ws Tx Power {11g0OFDM_n)rstp
f| PER ws Tx Power {11g_n)rstp

f| PER ws Tx Power (11nGF)rstp

f| WLAM Rx Sensitivity rstp

f| Wlan Tx Measurement Loop Rates with At Table rstp

|l Wian Tx Measurement Loop Rates rstp

= Wlan Tx Measurement Loop rstp

& 23 CMWrun 338 F 451

PER Search.rstp 1] LLiE4T PER 22U BT IR IR (K 24).

.
2=, WLAN PER Search

=)

Sre 2 PFeuse
Settings
Sensttivity Search 80211b 802.11n
Number of Packets 500 x Reference Sensivity [d4Bm] Heas et sl
§ DSSS 1 Mbps -B6 = [[] MCS 0 [65Mbps] |82 =
Faioed See Bites] 20 =[] DsS52Mbps 8 |2 [FIMcsi(aMbest 8 12
Data Interval 19 v [ CCK 5.5 Mbps SEREE [l MCS2[195Mbps] |77 |2
Target PER [%] 10 = [] CCK 11 Mbps 7 2 [l MCS3[26Mbps] |74 |
Start Level [dBm] 50 = [ MCS 4 [39 Mbps] 70 &
Fied Power Step [dB] 0] (05 |2 [CIMCS5[52Mbps] 66 |
Fast Mode [C] MCS 6585 Mbps] |65 =
Less Packet @ low PER | [7] MC5 7 [65 Mbps] 54 =
Foced Packet, Hin 18 O 202.11a/g{OFDM) 802.11n{MIMO)
Break Search on Limit PASS [T BPSK1/2[6Mbps] |82 |= [ MCS8[13Mbps] |82 |2
[] BPSK3/4[3Mbps] 81 |2 [l MCS3[26Mbps] |73 |2
[l GPSK 1/2[12Mbps]  [79  |= [l MCS10[39 Mbps] |77 |
[] GPSK3/4[18 Mbps] |77 |= [ MCS 1152 Mbps] |74 |
] 160AM 1/2[24 Mbps] |74 |= [l MCS12[78 Mbps] |70 |=
] 160AM 3/4[36 Mbps] |70 |= [[] MCS 13[104 Mbps] |66 |
Defauit [ 64QAM 2/3[48 Mbps] [ 66 |2 [] MCS 14[117Mbps] |65 1=
[] 640AM 3/4 [54 Mbps] 65 | [ MCS 15[130 Mbps] |64 |
[ ok || cancel

24 CMWrun PER XK &
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] IRCVLAY

oAt PER BTN I AT LA SE G ME T8 SRR AR D, B A R R PR B PER (] 25).

, Bluetooth

; COMAZ000

, eCall

| General Pupose
; GSM

J InterBAT

| LTE

| Lkilities

; WCDMA

| PER Search rstp
PER vs Channel with At
f| PER vs Channel rstp
f| PER vs MCS {11a)rstp
f| PER vs MCS (11a_n)rstp
| PER vs MCS (11b)rstp
fl PER vs MCS (11g)rstp
f| PER vs MCS (11gOFDM).rstp
f| PER vs MCS (11gOFDM_n).rstp
f| PER vs MCS (11g_n)rstp
f| PER vs MCS (11nGF).rstp
f| PER vs Tx Power (11a).rstp
| PER vs Tx Power (11a_n)rstp
| PER vs Tx Power (11b)rstp
f| PER vs Tx Power (11g)rstp
| PER vs Tx Power {11gOFDM).rstp
f| PER vs Tx Power {11g0FDM_n).rstp
| PER vs Tx Power (11g_n)rstp
f| PER vs Tx Power (11nGF).rstp
fl WLAN Fx Sensitivity rstp

Wlan Tx Measurement Loop

‘Wian Tx Measurement Loop rstp
Wlan Tx Measurement rstp
----- EI Wian Tx Measurement_try 11g.rstp
----- =) Wian Tx Measurement_try11b rstp

Rates and
f| Wlan Tx Measurement Loop Rates with Att Table rstp
Wlan Tx Measurement Loop Rates.rstp

m

Channel with At Table rstp

25 CMWrun PER il FH 1)

26 £#47 11g T 1Mbps F1 48Mbp 1 5 Fil: i3 5 ik 45

WLAN Signaling Tx Measurement: TX Measurement

Trigger Source = RX Frame Trigger

1 BasicIntializing

2 WLANConnectionSetup

------ T AccessPointEnable
...... T EnbleWifiFrompt
AssociationProcess
DUTlrfa

------- T PERSearch

------- T TestcaseBasiclnitializing

AccessPointCorfiguration

B- If { Step2 ConnectionSucceeded )

(=B WLANSignalingPERSearch

& WLANSignalingDisconnect

Toctelon Fiotida | Yield

| Mazeiremeart Ranadt | G

TX Measurement Lower Limit |Upper Limit |Measured Unit |Status
TX Measurement @ Frequency = 2412 MHz (Channel 1), Packet Interval = 20, Packet Size = 500, 11g (DSSS)
Modulation Type | Mbps, DBPSK |--- Passed
Burst Type Long PLCP|--- Passed
Payload Length 1 4095 564|Byte  |Passed
Burst Power (Average) =100 30 -5.06|dBm |Passed
EVM Peak (Average) 35 2387% Passed
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Tx Measurement Rate: 48 Mbps, 64QAM 2/3
Trigger Source = RX Frame Trigger

TX Measurement Lower Limit |Upper Limit |Measured Unit |Status
TX Measurement @ Frequency = 2412 MHz (Channel 1), Packet Interval = 20, Packet Size = 500, 11g (OFDM)
Modulation Type 48 Mbps, 64-|-— Passed
QAM

Payload Length 1 1366 24|symbol |Passed
Burst Power (Average) -100 30 -6.25|dBm  |Passed
EVM All Carriers (Average) -22 -26.29|dB Passed
EVM Data Carriers (Average) -22 -26.23|dB Passed
EVM Pilot Carriers (Average) -8 -27.13|dB Passed

K] 26 CMWrun MR 2

5. WLAN R HBENRR

WLAN (157 FH I35 2 Atk ) =2 g 92 B AR 7 V4 [
IR 1 235 associated | CMW500 |-

IR 2 A BB R

5.1 Ping .l

Select RAN: WLAN Signaling 1 v p

€ P Request 0 Timestamp: 04:14:20  Latency: -
ms

20

-85 -90 -85 -80 -75 -70 -65 -b60 -55 -50 -45 -40 -35 -30 -25 -20 -15 -10 -
Average:

Minimum: Maximum:

Destination IP; 172.22.1.100

Interval: 1000 ms S
WARNING: Ping timed out

Timeout: 2s

Payload: 100 pyte

Ping count: 100

27 Ping A 45 R

5.2 Iperf BERMR
FHEVE R T R E 20 7E Data Frame Rate Control H1(/& 29).
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BN Admimistrator: CAWindows'\system3 2\ cmd.exe o | ] )

(1681 B.8-375.E > 197 datagrams received out-of —order =
c
peEr
(1661 f 168.13.188 port SO0 connected with 1722 f port 14
[ ID] Interval Trans 2 Jittep ost/Total tagrams
[i6@] 8- 1.8 sec 2
[16@] 8- 2.8
(1681
(1681
(1681
(1681
[16@]

(1681

[168]

[16A]

[16A]

[16A]

[16A]

[168]

[168]

[168] B-16.8

(1641 -B-17.8

[168] 17.8-18.84 |
[168] B-1%.8 ze - ! MByte:

s LI =] o o o B DS om

o D

28 Iperf JEALIRLEH

+ WLAH Signaling Configuration l“
Path: Connection/Data Frame Rate Control/Rate WLAN 1
A Multi Evalue
-~ Operation Mode AP b
- RF Settings
#-Advanced RF Settings WLAN 1
E-Connection PER
----- Standard IEEE 802.11qg r 1
----- Beacon Interval 100 TU (1024 ps) Data 1
----- DTIM Period 1 MBas
p—g
----- MAC-Address (BSSID) 000102030405 hex
""" SSID CMW-AP Routing
- Country Code
H-Supported Rates ———————
#-Management Frame Rate Control B
[—]---D‘ata Frame Rate Control
i-User Defined " Disable © Enable
‘fRate | DSSS 2Mbps Ml |
- Security
----- RX filter Default v —_——
@-Trigger ?)|Message
""" IP Version Support IP ¥4 & V6 Analyzer
B-Packet Generator ——%
- General Settings ""{LAN_
&~ Shortcut Softkey v S:;ﬂ:almg
)

K29 TITHEREE
5.3 WLAN #)3 2 N E K H )
WLAN [N H JZ R 58 2 R 2 580K, Nz S N 2 2 e (B 30).
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UDP - Net Data Rate $22/Payioad. | Transport
Absolute

Upper Limit 22 Payioad  [NGHWaHk

LLC |SNAP IP |UDP =
.Header Header Header Header Data Link ‘
16ys + 4ps + 2byte 30 3 5 20 8 14720yte 4
Preamble MAS LLC SNAP P UDP | Payload §  Physical
/'/ 16ps+4us 1544 byte /54 Mops =228)s -
/ ~71472 byte / 54 Mbps = 218 ps
11al/g Calculation
/ 7
/" 16ps + 4ps + 228 s = 248 — . _218us _ 0
Hs + 4ps Hs s B 11a 322ps 67,7 %
218
o 1g: m.'ﬁ—= 63.4 %
swe ACK "
16 2 e 34 11a: 54Mbps x 67,7 % = 36,6 Mbps
ve e Mo sebe 11g: 54Mbps x 63,4 % = 34,2 Mbps

& 30 WLAN [ F 2 5 W8 2 38 K Lot

6. BH Y

6.1 CMW_WLAN_UserManual_V3-2-70.pdf

6.2 CMWrun P ffi H]_V1.1.pdf
6.3 CMW500 FDD-LTE DAU 3 1 illiat i pdf
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