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1 (52 1EH

1.1 EOERTEPR

1. #EAsE “RESET 7, #£#% Global(all Instruments), i “Preset” .

2. 1% SIGNAL GEN ##/5, &% WLAN Signaling.

3. {E{fE4 5t Common Setting %+ Stardard “IEEE 802.11ax”, 1t
Operating Chanel Width T i ¢ 7 Z 0 1717 58 20/40/80/160MHz (AL LA
20Mhz A% .

Common Settings Frequency Power

Standard IEEE 802.11ax
Operating Channel Width | 200MHz
Scenano Standard Cell
Base Band Unit SUA1EZ
Operation Mode AP

4. 7f Frequency Fi%#% Center Frequency/Chanel F1 0 & {ZiE (A LA
36 fFIE B .
Common Settings Frequency Power _
Center Frequency / Channel 5180.000 MHz ~ 36

5. {t Power N # &1 Rx Expected PEP, —f&ft 5 T i%® 30dbm, &R
)& 1% Rx Expected PEP {# Approximate RX Burst Power 5 %1l RX
Power Indicator ‘&7~ F{E — S i K T B 2 LR A &/ .
[ % WLAN Signaling 1 - X3.7.60.104 - Base V' 3.7.140 ==
Connection Status

Common Settings Frequency Power

Cell 9 TX Burst Power —40.0 dBm

Connedion Stalus S Assoriated RX Expected PEP | 35.0 dBml
- - : Approximate RX Burst Power | 220 dBm |

|R}( Power Indicator 14dBm | In Range

Event Log x

1D:D?:490EIDQD4€12DDJ]1 Associated ;

10:07:48 €02FD4E187244 Probed
1D:D?:25'ﬂ Stack<—DAU connecfion updated i Setti
10:07:25 8P Signal ON c‘"'“_ "9"',
1ﬂ:ﬂ?:15lﬂ Signaling Unit Startup — Security Disabled
> S5SiD CMW-AP
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6. "Config" hotkey > "RF Settings" T % & RF ¥ [l External Attenuation 4} &

S E
El-RF Settings
E-RF Output
! é‘"-Roull ng
i ‘.-External Attenuation
El-RF Input
‘-External Attenuation

[Fonverter: RETX1 id|

Connector: RFICOM =
0.00 dB
Connector: RFICOM ~ +

0.00 dB

Converter: RFHX1

$T7F WLAN signaling -> ON, Connection Status 45>/ Associated J& &R E 1%

RXPower Indicater  14d8m [ InRange
09:12:27 @) Stack<—>DAU connection updated Go to..
09:1227 €)00904€ 120001 Associated
09:12:25@) Signal oN
09:12134) Signaling Unit Stariup — -
09:12:13@) Signaling Unit Shutdoswn finished Disabled
09:12:124) Sinaling Unit Shutdown CMW-AP
'DUT / UE Info Beacon Interval (TU) 100
MAC 00904C120001
UPu tootosano Packet Gonsator Data TrggerHs Conol
CHMWIPv4  100.100.10050 = o
UE IPv6 fe80=290:4cfTfe12d001 e ¥ 7
CMWIPY6  feS0:201:2fe03:405
tocol  [ICMP ~!IcMP -
RX Statistics  ~/ 0 -1 -
Burst Power 83  dBm e {10 - -
DataRate HE MCS11 20MHz  Nss1 e (Byte) 1472 1472
Buffered Data (lotal) —— Jload Type| Default ~| | Default
Bufiered Data (TIDX) 77 Bit(TID 0 )
Buffered Data (ACx) —— N
4
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2 LI

2.1 HE_SU PPDU & &HLIR
1. EMUE S HLINR 2 BT et PG1/2/3 # /2) |, Payload Size(Byte) i3 & i K

1472,
Packet Generator Data Trigger Meas Control

PG PG2 5G3
Enable v v v
Protocol ICMP ¥ ICMP = icMp >
TID 0 oot | | L || P -
Interval {TU) 20 20 20
Size (Byie) | 1472 1472| 1472
Payload Type Default ~ | Default " Default v

2. %154 4 config #E N Trigger % ® MAC Frame RX Trigger, i%&#% Trigger
Mode —> HE_SU Bursts, ¥ & XI5 SAE SR (WA LLgk#e ALL) , &E
Min Length symbol &y User Defined = 16 (20MHz BW) , 1B K77 5
80/160 MHz BW 1] LLig 243/ min symbol length=8 or4 or1; (M A[fE
A AL TH 2 7R payload symbol /N 16 [1E I, {HSZBR_E S 520 S 45
R, WA R

Ié|--Tr_igger

E-MAC Frame TX Trigger

E-MAC Frame RX Trigger
----- Trigger Mode HE_SU Bursts v
----- Trigger Bandwidth All -
----- Trigger Rate All o
~10FDM Payload Min Length (sym... |User Defined « E
----- Trigger Slope RisingEdge ~
""" Pulse Length Default bt
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3. ¥A54 A4 A WLAN 1 Multi Evaluation 3E AR A 1E, 7770 Multi
Evaluation ON. # &[5, WK Trigger fl input signaling J& 75 1 »

Wi AN

Error Vector Magnitude
EVM vs Symbol
aple®

e Sols

— -

10 ) ] @ 50
| Error Vector Magnitude

EVM vs Carrier
| ITEE

-0 -1 90 80 70 60 S 4 30 W 10 o 10

Spectrum Flatness (11 | Unused Tone Error

71|10 Constellation

0 o | .

L ie———— | hw RUZ £ E Display
00 50 ] 50 100 1 2 3 4 5 86 7 8 9 01
Transmit Spectrum Mask Power vs. Time
P = = = 5 =
o s - ety
s i —r=|'l L
E I ] ] 10 m 30 -100 [] 100 00 300

TX Measurement (Scalar)
Burst Pow. [dBm] 837 EVMRMS[dB] -37.09 Freq Em [Hz] -202.48 Clock Em [ppm] —0.2

; ~ = WLAN Standard Operating Channel Width
OMMBM IEEE 802.1%ax 20MHz

-

4. WTLLEi Display Feih F TX ELAAIIIT, b AT b B BE R A A5
A, W BN TX Measurement 1] L& 224 571X ¥ Burst Power,
EVM, Frequency error, MCS %,

Multi
Evaluation

1

1024Q0AM CodeRate 5/6
19

19

NCAP

0.8 us

2x LTF (6.4 us)

HE_SU

Crest Factor [dB]

| EVM All Carriers [dB]

| EVM Data Carriers [dB]
| EVM Pilot Carriers [d5]

WLAN Stanthni Operating Channel Width
IEEE 802.11ax 20MHz
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VE 1 HIER 11ac 8 11ax (K4 58 40/80/160Mhz IR, £ i< ¥l Payload Symbol
AT 16 B, ORI KA S H 7SR, ICMP payload i Ky 1472 Bytes,  SLi £
X2 2504 B A symbol 28R Bt/ T 16 A, 1 AR s S 1 1 payload size SR il
symbol %, F itk CMW #it T =4 PG SRS AT REIRZ W REZ 1)K ICMP PING .45 UE, #if%
AALIE 1 R E K = PG enable, payload size #[¥% & Ji k 1472 Bytes, Jiliz/b =4
PG & EL[EFE Time Interval (TU) ELan&R s E A 10, WiHE A2 KT 16symbol, ¥ TU %
B0, XIS CMW LAWK PING £, HZ DUT A 28R, B LR
R E LS CMW., (HIELI A= PG TU [F # 8 % 0, HILd—A PG EiAl, %44
PG1 enable, TU=0, Payload size = 1472, RX Frame Trigger I~ OFDM payload mini length

WLAN

| Multi
Evaluation

ARUN

14 Standard requires >= 16 symbols! I
14
NCAP
08 us
2x LTF (6.4 us)
Burst Type HE 5U

VE2: AIE EVM IINREE 22, BT DUT 8Lk, 7L EN & AL ) Config >
Modulation > Channel Estimation > payload, &%, F payload {5 & 12tk preamble
M EVM 17 2-3dB. IEEE 802.11 #li& /& FHl Preamble JRAS(EE A i1, FT LU EE 2
preamble HKiHiR .
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2.2 HE_TB PPDU & $HLR,

1. ¥ & Trigger Frame, Trigger Type & Basic Trigger, Number of Symbols,
Ru Allocation, Coding Type, MCS 252 CIR¥E 75 B X NS ED

—— : S
| WLAN Signaling 1 - Co - Y ! WLAN

=

WLAN
signaling

2. {EME S N X E Trigger Source A4 HE_TB Trigger, Trigger Timeout % &

B 0.0 % | Outside: 0 NCAP Outside: NCAP

WLAN Standard Operating Channel Width
20MHz

idef Min =10ms [ Outside- NCAP |
| Max= 300000 ms

Al peraiing Channel Width ' nao
I; = [H- --.l-
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3. FEHATINIER FEI config T Trigger Frame Transmission —> Periodic
state B K on W TFEFAR, SA)5 FH 3] Multi Evaluation FHT &, 4R

[FIREEE ?Tﬂ‘{”J

TR PG on AT

20MHz ~
AxLTF+32ps Gl ~
Single Stream ¥
=

2 (2 dBm)

26-tone RI.I[U]
LDPC -
MCS Index0 -

MCS Index
Modulation
Payload Symbols
Measured Symbols
Payload Bytes
Guard Interval
LTF Size
Burst Type
Spatial Streams
Space Time Streams
Burst Rate [%]

Statistics

Burst Power [dBm]

Peak Power [dBm]

Crest Factor [dB]

EVM All Camers [dB]

EVM Data Cariers [dB]
EVM Pilot Carriers [dB]
Center Frequency Emor [Hz]
Chrmbal Clao oo ATATAS

WLAN
Signaling

WLAN

BPSK CodeRate 1/2
20n
200
NCAP
3.2us
4x LTF (12.8 us)
| HE TB|
1
1
NCAP
Current Average Max
10.96 10.95 1.12 Display
.17 25.16 25.26
141 14.22 14.52
—31.52 -38.19 —36.20
=I.3T —38.05 —36.08 0.43
—40.03 —40.45 —36.715

WLAN Standard
IEEE 202.11ax

Operating Channel Width
20MHz

BB SRR EA R A A =SSR
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5. HE_TB fIMiA X B OFDMA Rk, Hik£ 7 RU 4TS, £ T timing error
A1 unused tone error, L OFDMA results.

WLAN

~ Statistics
| Burst Power [dBm]
|| Peak Power [dBm]
|&mFmeﬂ
| EVM All Carriers [dB]
| EVM Data Camers [dB]
' EVM Pilot Carriers [dB]
! Center Frequency Emor [Hz] i | Display
| Symbol Clock Ermror [ppm] i
\[liming Error [ps]
| et [db]
| DC Power [dBm]

Gain Imbalance [dB]
| Quadrature Emor [7]

*9 < off ¥ -— *0 x Off ¥ -— *8 x off ¥ —

RU26 03 -3.2 —30.7 -30.2 —56.2 —55.7 —55.2
RU26 04 -8 -1 -13 —56.8 —56.7 —56.3°
RU26 05 222 221 -M7 572 571 —56.7
RU26 06 -226 225 -222 —571.6 515 512
RU26 07 225 226 -222 —51.5 5716 —51.2
i -226 -223 —51.5 516 —513¢ -
WLAN Siandard Operating Channel Width
1EEE 802.11ax 20MHz
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Display

ransmit Spectrum Mask

No of Users
No of RUs
i
EVM All [dB]
EVM Data [dB]
EVM Pilot [dB]
RU1
i-Antenna Power
B-User 1
—EVM All [dB]
+~EVM Data [dB] —-37.87 —38.03 -36.20
*~EVM Pilot [dB]

WLAN 1
|Signaling

| Run ]

BB SRR EH A TSSO

1"



6. ThE¥EH|, 11axilid Target RSSI Kfzh%E 4], Mode fJ LLi% £ Auto,
Manual, max power =F, % i%$ Manual 7] LLif# Target RSSI Control
KT station RIEINE, ThRMESE LA AT E TX measurement T 2t
Eo

2 WALAN Signaling 1 - Configuration '? IEI
Path: Connection/Trigger Frame/User Info/Target RSS1Target RSS! Contral
: B-User Info -
© ~RU Allocation 26.tone RU[1] -
—~Coding Type LDPC
~MCS MCS Index 11 ¥
~DCM Ll
— Starting Spatial Stream 1
~Number of Spatial Streams 1
B-Target R551 i0 | -40 dBm)
E--Hods Manual -
|  *Target RSSI Control 20 aB
L . ol basd]_
- Single-Shot Send
B Periodic
- State ©Off & On
i “-Interval {ms) 100
@-5&1:“!'"}‘ Disabled .
E- QoS Data TID
&-A-MPDU
=-EDCA

I?l--EDEA Parameter Set
: [E-MU EDCA Parameter Set
&-HE MAC Capabilities
E-Trigger
i MP.TV Crama Trimans ity

A BT R HIRRR aT

27.3.15.2 Power pre-correction

Each STA that is scheduled in a triggering frame calculates the UL transmit power, Tx;yq . of the HE TB
PPDU for the assigned HE-MCS using Equation (27-124).

Txwt = PLy; + Targetyeg, (27-124)

where
PLpy represents DL pathloss
Targetgssyrepresents the target receive signal power of the HE TB PPDU averaged over the AP’s antenna
connectors. Targetgssy is the value, in dBm, indicated in the UL Target RSSI subfield of User
Info field in Trigger frame or the TRS control field.

[NOTE—A value of 127 in the UL Target RSSI subfield indicates that the HE TB PPDU is transmitted at its maximum|
transmit power for the assined HE-MCS, and Equation (27-124) is not used.

Each STA computes PLp; using Equation (27-125).

PLy;, = Tipy,—Dlysy (7-125)

‘PwT

where

Txﬁ., is in dBm and represents the AP’s transmission power and is equal to the value of the AP Tx
Power subfield of the Commeon Info field in the Trigger frame. the encoding of which is speci-
fied in 9.3.1.22 (Trigger frame format) or the DL Tx Power subfield of the TRS Control field
as specified in 9.2.4.6a.1 (TRS Control).

DILgss represents the RSSI at the antenna connector(s) of the STA of the triggering PPDU nommalized to
20 MHz bandwidth. DLg; in dBm is an average of the received power over the antennas on
which the average PLy,; is being computed. If the triggering PPDU 1s a HT-mixed. VHT or HE
PPDU. then the received power is measured from the fields prior to the HT-STF, VHI-STF or
HE-STF. respectively.
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2.3 124 True MIMO & 5HHLIE
1. HAEAWE, EF2x2 MIMO 75, B BUS AMIETIR, ¥ 8 iR

SISO T —#*:

% WLAN Signaling 1 - V3.7.60 - Base V 3.7.150

Connection Status

Common Settings Frequency Power

E= =

Cell Standard IEEE 802.11ax
Connection Status 5 CimoaeEl e Operating Channel Width | 20MHz
R¥Power Indicator  18dBm In Range Scenario MIMO 2x2
RXZ Power Indicator  184Bm ﬁw Base Band Unit SUA1&2
Operation Mode AP
)~ 8
Common Settings Power
Center Frequency f Channel 2412.000 MHz ~ 1
Common Settings Frequency ?
TX Burst Power —40.0 dBm
RX Expected PEP 35.0 dBm
Approxamate RX Burst Power 220 dBm
RX2 Expected PEP 35.0 dBm
Approximate RX2 Burst Power 220 dBm

2. % & RX frame trigger 41 F, 3% RX format,

Path- Trigge/RX Frame Trigger
: @-Trigger Frame Transmission
&-Security

©-00S Data TID

=-A-MPDU

=-EDCA

&-HE MAC Capabilities

E-NDP Sounding

Disabled

MCS Pl A [Hii A 25

E-Packet Generator
&1-Data End To End

&- Shortcut Softkey
&1-Message Monitoring
&-Debug

B-Trigger
E-TX Frame Trigger
EfRX Frame Trigger
—RX Format HE_SU Bursts >
—RX Bandwidth 20MHz ~
—RX Rate MCS Index 9 v
—Delay Constant ek 200 ps
—RX Spatial Streams 2
—OFDM Payload Min Length (sy... User Defined ¥ &
—Trigger Slope RisingEdge ¥
—Pulse Length Default >
B-IP Support IPvd & IPv6

BB LR T A B A E = S SR
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3. [FFEED TX 7k PG ON 4T, MR HR T, 7TLAEFIBEE TX ) EVM,
___power HgER, |

Center Frequency Emor [Hz]
Streams

EVM All 1 [dB]
EVM All 2 [dB]

EVM Data 1 [dB]

EVM Data 2 [dB]

EVM Pilot 1 [dB]

Burst Power 2 [dBm]
Peak Power 1 [dBm]
Peak Power 2 [dBm]
Crest Factor 1 [dB]
Crest Factor 2 [dB]

1Q Offset 1 [dB]

1Q Offset 2 [dB]

DC Power 1 [dBm]
DC Power 2 [dBm]
Gain Imbalance 1 [dB]
Gain Imbalance 2 [dB]

W M E T ERREES 110 F 11ac {54 true MIMO it ;
7 2. EfEFE 1*SUA(H5001)+2*H570H+1*MUA

VE 3: R KM654+KS657+KS670

E4: 11ax MU_MIMO 75 % KS671

BHEEERKTEARARRSRE 14



2.4 Rate Restriction MR (35 &FERNR)

1. S

EETTE,

K 1ax R 5 IR i 2 e MCS.

2. 7£ Meas Control 4 I Rate Restriction, #XJ5 47 RX Rate, 4R )5 F M Multi
Evaluation &% f5 & 3 R ) 45 5 .

Connection Status Common Settings Frequency Power
5 = RX Expected PEP
Approximate RX Burst Power
RXPowerindicator ~ 20d8m [ inRange |
Event Log .
04:15:45€) Signal ON - o to.
04:14:54€) Signal OFF : e
M“IMSMCHM connection updated 3 - —
04:14:4440 Signal ON . c“"“"d"“_ ‘ 5"“'“95________ =
04:14:430 Signal OFF Lty [t -
04:11:57 € Stack<->DAU connection updated =! ssD CMW-AP
\DUT / UE Info 'Beacon Interval (TU)
MAC 02FFD408BF15
UEIPv4  100.100.100.10 'Packet Generator Data Trigger
CMWIPve  100.100.100.50
UEIPvG fc01:ababzcdcd:efe:8d87-72b:b4b2:c975
CMWIPVE  fe80:201:2Ffe03:405
- RX Format HE_SU Bursts ¥
= = a =i
Statistics RX Bandwidth 20MHz ¥
Burst Power 18.8 dBm s 5 MI‘ T
Data Rate HE MCST 20MHz  Nss1 Rate Restriction E
Buffered Data ftotal) —— RX Spatial Streams 1
Buffered Data (TIDX) 73 Bit(TIDO )
Buffered Data (ACx) — )

04:14:54@ Signal OFF =

04:14:4503[3«:&44%1 connection updated 1 = =

04:14:44 Signal ON * [rmaschis: Somugs :
04:14:43) Signal OFF - Security Disabled X
04:11:57 ) Stack=<—>DAU connection updated i SSID CMW-AP

DUT / UE Info ‘Beacon Interval (TU)

MAC 02FFD408BF15

U 10040010010 Packet Generator Data Trigger

CHMW IPv4 100.100.100.50

UE IPvG fcO1:ababcdcd:efe0:8d87:712b:b4b2:c975

CHW IPvG

fed0:201:2M:fe03:405

B85 LK A A R AR SO
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T

640AM CodeRate 5/6
11 Standard requires >= 16 symbols!

1

NCAP

0.8 us

2x LTF (6.4 us)

HE_SU

Space Time Streams
Burst Rate [%]
Statisti

Burst Power [dBm]

Peak Power [dBm]

Crest Factor [dB]

EVM All Carriers [dB]

EVM Data Carriers [dB]

EVM Pilot Camiers [dB]

Qperating Channel Width

VE A RS VENGE R T 11ac M 11ax, TF B S S W aeitss,
Z, 11alb/g/n i&2 7 F [ support rate 41

A2 A UE
P

3 YLk

I
|Signai'rng

WLAN 1

FLAE Y] MCS

TFENRE, BFRTFENHIEARR—FE, it rate restriction B — 58 [ 3 2 & A

Max ZWHLIRS 11alb/g/nfac MR T77%—3, # N\ RX measurement, # &
TX Burst Power Level (DL power) , 7t PER setting FH## GI, MCS,
Coding type #l Data Packets /41, #T/F PER > ON, Hl PER 4%,

) e

. Packet

& FER

1 100 150 J0O 260 300 350 400 450 500 550 GO0 650 700 Ta0 800 G650 400

1000

BB SRR EH A TSSO
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FLARBE B BRI R AR I BB -

The requirements on receiver minimmm input sensitivity in 27.3.20.2 (Receiver minimmim input sensitivity),
adjacent channel rejection in 27.3.20.3 {Adjacent channel rejection) and nonadjacent channel rejection in
27.3.20.4 (Nonadjacent channel rejection) apply to PPDUs that meet all the following conditions:

— STBC is not used
— 0.8 us Gl 1s nsed

— If the PPDU bandwidth is 20 MHz and the HE-MCS is less than 10, then BCC is used. Otherwise,
LDPC isused.

— The PPDU is an HE SU PPDU

The packet error rate (PER) shall be less than 10% for a PSDU with the rate-dependent input levels listed in
Table 27-51 (Recetver minimum input level sensitivity). The PSDU length shall be 2048 octets for BPSK
modulation with DCM or 4096 octets for all other modulation5.|

Table 27-51—Receiver minimum input level sensitivity

R T —_
o | S | ey | el | G
ithout | wimpes | ® | pepry PPDU) PPDU) 3{';?,{1'%51

(dBm) (dBm) (dBm) (dBm)

N/A BPSK 112 i 79 76 73
BPSK QPSK 1 Y 70 76 3
QPSK 16:QAM | 172 79 76 7 70
QPSK 16-QAM | 3/4 - 74 T 68
16-QAM NA 12 74 -7 68 65
16-QAM NA 3/4 70 67 64 61
64-QAM NA 23 66 63 60 _57
64-QAM NA 34 65 52 50 -56
64-QAM NA 5/6 54 61 58 55
256-QAM N/A 3/4 59 ~56 53 -50
256-QAM NA 516 57 54 51 48
1024-QAM NA 314 —54 -51 48 45
1024-QAM NA 5/6 -52 40 46 43

TR IRIE S % (CMW500 #RIEBGEATT: WLAN {54-113:0)

4 NG

AL FEAH T WLAN 11ax (WIFI 6) station {521 54, X 11ax AJF T
i F AR KR HE_TB PPDU, {54 True MIMO, 572 # % Rate Restriction
RS IR T VRN D B8, JE EVEM T IRE RS 0. sk A SO T S
], 5K R kai.hu@rohde-schwarz.com Bt 241 R&S M A . s,
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