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Communication System Properties

Communication System Properties
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MIMO TX1 Base Station 1 4 RX on road 92 1
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~ Interference and Noise » Noise Power Density : Bz, REBEGRIAT LE—MHELNINE,
— Global Interference Options *Uniform Interference : ¥ #/Ei5&= HATH VZBHERE —E—RNEERETE.
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s = (Reference Manual) 14.2.5.2—%, Ax®14.1

Bit Eate [-bp:] EINGH
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* QAM, FTAk/N4FE1024
. PSK, 5t A/N2F4

« DPSK, Zitk/N2E1024
 FSK, FxA/N2E64

e MSK,ZFTk/N2

* Theoretical Fading (BFl/Z&HREFEEEE) , SEHEBERFEENEECLAERHMIFE 5.
* Theoretical Fading (£ #SISOBER &, ZFHUTHRAE TR K F TR/ (Alphabet Size) &5 E:

« PAM, FITA/N 251024
« QAM, FITA/N 41024
* PSK, FITK/N2ZE4

+ DPSK, T A/N2%E1024
« FSK, FitA/N2
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Bit Error Rate

«  Wireless Insite 12t F =1 &R EH BERETE .

BER method: [awWaN ZI * Semi-Analytic 2&F:
Bit Rate (bps): LS i M. C. Jeruchim, P. Balaban, and K. S. Shanmugan, Simulation of Communication Systems.
Theoretical Fading '
IER Theeshold: |=emi-fnalyt New York: Plenum Press, 1992.

E—Rim XN BETTAEBERMEH

* Semi-Analytic JAEXFSISORER G, WX HFUTHFAR TR FIT A/ (Alphabet Size)#E

* QAM, EL A/ 4F1024
« PSK, EZRTK/N2E4L

- DPSK, FtA/N2%4

* MSK,ZZTK/N2

REI\AC':.:‘\.-"Mo © Remcom Inc. All rights reserved.



Bit Error Rate

- BERMEIESEMEMF T IUAEManR &R Output EERFEE, SU2FTRIE H 3UE B IR 8EUR.

£- Communication systems
: --Outdoor MIMO
- Open area WiFi
& Indoor mmWave
[3 -Bit-error rate
. B Combined Tx's
: %----Indoor mmWave RX
Indoor mmWave RX grid
Indoor mmWave grid 2
. Indoor mmWave RX grid 3
., Indoor mmWave
@ Indoor mmWave 2
&) Indoor mmWave 3
Interference and Noise
-Receiver Summary Statistics

-Strongest power transmitter
Ctrannest SINR transmitter

=

e Z£OutputE & & fICommunication Systems, % Z|Bit-

error-rate

REMCIEM

) . Bit-error rate (LoglO( Bit-error rate )

1852822199¢-01
2816300052 -01
41585644 74¢ 01
9239603699 -1
3532447757¢-01
3532447757¢-01

B Transmitter Set: All Tx
# Receiver Set: Indoor mmWave RX
# Receiver Point (#) : X(m) : Y(m) : Z(m) : Distance (m
1 7.1994050761e+01 7.4611740653e+01 4.5000000000e+00 0.0000000000e+00 -5.
2 7.1661461864e¢+01 7.3668668744e+01 4,5000000000e+00 1.0000000000e+00 -5.
3 7.1328872966e+01 7.2725596835¢+01 4.5000000000e+00 2.0000000000e+00 -3,
4 7.0996284069e+01 7.1782524926e+01 4.5000000000e+00 3.0000000000e+00 -4.
5 7.0663695171e+01 7.0839453017e+01 4.5000000000e+00 4.0000000000e+00 -7.
6 7.0368781090c+01 6.9889069740¢+01 4.5000000000¢+00 5.0000000000¢+)0 -7.

“ombined Tx's EiZOpenfTHUE MBI H XiE, EEEE—ERX

BiIBER.

Indoor mm\Wave New ’

-.Indoor mmWave Open

-.Indoor mm\Wave Import >

ndoor mmWave

Indoor mm\Wav Load

--Indoor mmWave Open

-.Indoor mmWav

-Indoor mmWave Blot

ndoor mmWave 2 View

adoccmmWamd 1 b erties C - FERAMRERETEETETITHE L
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Throughput (—i%)

2 \INlre;e;s Insite o] |}{3%F 1@ Communication System Analysis & FHiZIRThZRIEFTERIE RKESFHE I KL EEH
|= M bl

*  J&77 Throughput D ATEYSERIG M2 M — BT AR, W BMARRRXES T ENERINRRH .

«  ProfessionalikggWireless Insite o] [ {7LTE, WiFi (802.11n, 802.11ac), WiMax =f&1Z2 @8 Eti& I KL
RFEBEENBEHRNELENT.

. MII\{IOH&E'\]WireIess Insite B9 A F o] U ZE %ﬁ?MIMO methodff8 1%, &%TThroughput Options=i A\ A
F iy Throughput X g, BIef B FREGERIETSG/MIMOR B EIR, KEHME.

. BTAUHEZS, hEERRECEARIHEINE BN E TR TN S%Relerence Manua
14.2.6.1,

REAAC‘:“-"IV\o © Remcom Inc. All rights reserved.



Throughput (—#%)

Throughput Options
~MIMO Method &:ire]es Access Method: | WiMax ll
(5 Besnforming { Diversity Thioughput File:| {78
Tx Beamforming / Precoding  [Max Retio Trans (MRT) v | Signal Bandwidth (Hz)/ 562 1o
Precoding Table I _I User-defined Table
Rx Diversity Combining |Max Ratio Combining | *
(" Closed-Loop Spatial Multiplexing (SVD) c REFRRERTEUESTNBERZE THAT=RE 72
BIEWiMax, LTE, M & WiFi (802.11n, 802.11ac), HFE o IE
~Throughput Options 12 User-defined Table 5N\ B 815 ek £ B A CHE
Wireless Access Method: |WiMax LI
Throughput File: [futernal
Signal Band irlfhu Hz): = 8 LR /
ignal Bendwidth (MHz): 29 =l \ Wireless Access Method: [(ser-defined Table ~|
Wireless Access Method: |LTE | Theo ¢ File- .
+  MIMO fg Wireless Insite ZE#2E! A F # AMIMO X 42925 5F Thooughpot Fle: [oe101 _| > ughput File: |Selecta File --> /
sAEWHEA R FSRE, MIMO Method & BEHUEUE . r'd
Signal Bandwidth (MHz): |20 LI
. N\ - FIFiRiZ User-defined Tablet¥, #5185 5NN B EBISH
et RERNXRE, Et=EeTNREHEAFTAFBTEANE
(o Beamforming / Diversity 1%‘]’71’7’]%%&*%0
Tx Beamforming / Precoding |Na Beamforming/Precoding ;I
Precoding Table I _I
. - Throughput Options
Ex Diversity Combinmg ISE[&CM]’I Combining -
" Closed-Loop Spatial Multiplexing (SVD) Wireless Access Method: ILTE ll
/ Throughput File: [infermal _|
- Throughput Options \jm Bandwidth (MHz): [35 =]
Wireless Access Method: (802 11ac | 14
Throughput File:  [inieial = §
Signal Bandwidth (MHz): |4|:| LI ig
* MIMO i Wireless Insite £EARB54 75275 1 FEMIMOR A 3 5 2/ 12 Ui oL - EERFRENEEGE TUERERHENENENEE, SEREREERRAER
Wireless Insite Professional fRA9FHF 5, MIMO Method & AR HIE . SEEIE (B HFE éiﬁ’\]iﬁé%’fn’ﬁ%ﬁ% BEFe=ES éﬁﬁﬁ)\éﬁiﬁo

REI\AC':.:‘\.-"Mo © Remcom Inc. All rights reserved.
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trecrem BiEGE | BESR Coding rate TRIENEWAR (MHa)
Wire]essﬂ:cessMeﬂnnd'_P‘wJ j
Throughput File] [LTE QPSK 1/12,1/8,1/4,1/2
i Batviat o) (1211 WiM 1.25,5, 10, 2
Rt | IMax 160AM 1/2 > 210,20
64QAM 1/2,2/3,3/4
QPSK 1/10,1/e, 1/5,1/4, 1/3, 2/5, 1/2, 3/5, 2/3, 3/4
LTE 1.4,3,5,10, 15, 20
16QAM 2/5,9/20,1/2,11/20, 3/5, 2/3, 3/4,4/5, 5/6
R R AT AR A OE L 64QAM 1/2,3/5,5/8, 2/3, 17/24,3/4, 4/5, 5/6, 7/8, 9/10
%, BFTMREBEERIEE. BPSK 1/2
« LTE, WiMax, WiFi&@EHZ I HEEnE
SIREE T LI A EERE, BF AR Sk 0%
MBEHRIFTERFBTREGHIEE. 802.11ac 160QAM 1/2,3/4 20, 40, 80, 160
o FAEMBEHEIIFIENAEAR 64QAM 1/2,2/3, 3/4
256QAM 3/4,5/6
BPSK 1/2
802.11n CoLs 1/2,3/4 20, 40
160AM 1/2,3/4
64QAM 1/2,2/3,3/4
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«  KTLTE WiMax Y% 802.11n, 802.1lacz 4N B E M I BT EF @B =S AT O,

iR E rhiEiEUser-defined Table

Wireless Access Methutl:l User-defined Table - | 2 B E%BH b<-fid] Kl

Throughput File: [Selects File /J-> — 11 2.2\ MIMO Singlefres 2020/ Lo 11 BRER
| ] 5SGNR_100MHz_3GPPSpec.wam 2019/12/20 T5 .. WAM B 1

FiffiMessageRE 2 18, 1%
T Throughput File% T/ f93%

Message X #, SEABFAENBRET
EPE]

Unable to open WAM throughput lookup table from file.

Please verify that the file exists and proper permissions are set.

EE(N) | 5SGNR_100MHz_3GPPSpec.wam VI 'WAM Throughput Lookup Ta V{

—

+ fEEEfEEUser-defined Tablex R @SB ERSHMAS, HANEAR « Communication System Analysis X #F txt & RSB EHEXAE, BFE
ﬁﬁéﬁﬁl%ﬁﬁ’ﬂ@fa%%ﬁ(ﬁé, TR FsEREHHELB Wireless oI B e — AR, S A BB % 2 B wam (Wirelessiccess
' method) Ef o],

- FBFETHERE, T5EXHEL Communication System Analysis.

REI\AC'::‘\"Mo © Remcom Inc. All rights reserved.



Throughput (—#%)

bandwidthMiz 20 | __» * {S%%EE <«—— bandwidthMHz 100 | ¢
. SRV . W_E'ﬂ-ié o2 anawl Z
Throughput X 428N & 2 4R #E 55 AP > ab[4. 554 |[TE NS GPSK 1 0.21F3.87 QPSK_0.40¢
~0.70|7.224 |LTE_MCS_QPSK_1_3 4.541101.01 |OPSK_0.75¢
t ARAEERIRE AR RSB SR, 1.54|10.296 [LTE MCS_QPSK_1 2 6.94107.74 |(QPSK_0. 80«
SURREA S R XUARTURSCT SU A 3.53|14.112 |LTE_MCS_QPSK_2_3 8.48 [134.68 [OPSK_1.00¢
« XHNAFBEREESR, S REHE 6.36|17.568 (LTEMCS_16QAM_9_20 10.84/202.03| 160AM 0.75¢
EHEMNSEAE TR, FHENRY 6.94|19.848 |LTE_MCS_16QAM_1_2 -
BNARTK, BFETNRES EEEHE 7.92|$2.92 ITEMCS_16QAM_11_20 12.41/215. 43/ 160AM_0.80¢
RRESRIAR 8.48| £5.456 |LTE_MCS_16QAM_3_5 13.74]269.36| 16QAM_1.00<
. GBS FIREWHEE KREEY 9.44| $8.336 |LTE.MCS_16QAM_2_3 16.46303.03|640AM_0.,75¢
bandwidthMHzZ= — & B EHII—EEF, UT 10.84(30.57¢| LTE_.MCS_16QAM_3_4 18.14]323.23|640AM 0.80¢
ﬁ%%ﬁ’,_%_ﬁé%uitg@lNR)’ $1ﬁ§ 12.41|(32.856 LTE_MCS_16QA.M_5_6 26.0 404,03 Jﬁf)QAM_O 75¢
‘fﬁ%ﬂﬁf”ﬁ’ H{IRMbit/sec, 5 13.1p|36.696| LTE_MCS_64QAM_1_2 ' ' ) e
AR P 13.78|39.234| LTE_MCS_64QAM_3_5 27.5 |#30.97 |256QAM_0. 80<
s XIEREIHAEFREELEERIBRETHIRE 14.18|43.814| LTE_MCS_64QAM_5_8 33.3(p38.71 |25S60QAM 1.00 ;<
Signal Bandwidthi® & /
. + EMRLE
Throughput Options ] ° '%_ Dg:l'é tt

Wireless Access Method: ILTE

ZI =EE 5= ° = N NI
Throughput File: Imtema_l \* _I o % u j: % . EJ:J ﬁ% ﬁ -:_Et % u:l: B ° EH 'ﬁ\% ﬁ :—Et
K|

Signal Bandwidth (MHz): [20

REAAC‘:.“.-"IV\o © Remcom Inc. All rights reserved.
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. HFEEHIHH 5GNR_100MHz_3GPPSpec.wam « Reference Manual &1 1.2.1—fiLTERB S 3
XIE #fl
bandwidthMHz 100 ¢ bandwidthMHz 20 o b DT [ A 1 2
0.21 53.87 QPSK 0.40¢ -2.40 4.584 LTE_MCS_QPSK_1.5 AR A AR B R
-0.72 7.224 LTE_MCS_QPSK_1_3 . B—TERYFSF P #coding rate ]
«l
454 101.01 QPSK—O'%(J 1.54 10.296 LTE_MCS_QPSK_ 1.2 AR ES BN ARKRER.
AN o080 14,112 LIBJCS QPok 2.3 - FFTLEEERSINR, BitE, )
8.48 134.68 QPSK_1.00¢ 6.36 17.568 LTEMCS_16QAM_9 20 Bt RS IRFLTES e
10.84 202.02 160QAM_0.75¢ 6.94 19.848 LTEMCS_16QAM_1_2 ek X FFRVEEE, ZNReference
12.41 215.48 16QAM_0.80< 7.92 22.92 LTE_MCS_16QAM_11_20 I;ﬁ'%réum Bigx 1.2.1 RAFLTEFI256QAM
13.78 269.36 160AM 1.00¢ 8.48 25.456 LTE_MCS_16QAM 3.5 RHACo
. 9.44 28.336 LTEMCS-160AM 2.3 . ERBEHROBRET ARG Y
16.46 303.02 64QAM_0.75 10.84 30.576 LTE MCS 16QAM 3 4 sk 1842 5% 75 R Alcoding rate, 47
18.15 323.23 640AM 0.80< 12.41 32.856 LTE_MCS_16QAM_5_6 QPSK_0.75
26.0 404.03 2560AM 0.75¢ 13.10 36.696 LTE_MCS_64QAM_1_2

+ 256QAM_tbs32 H1fy ths & transport
27.5 430.97 2560AM 0.80¢ 13.78 39.232 LTE_MCS_64QAM 3.5 block Sizef&E e .
14.13 43.816| LTE_MCS|l64QAM|[5 8 |

33.3 538.71|256QAM|1.00 ¢ /

© B{EtHiE LTE_MCS RRLTE
- #A%IX -+ Coding Rate, X Modulation Coding Scheme
FHERAER v « Coding Rate, M4 FHHE%
- JmyR  RER 5 8Fn o8
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oo Al

« Communication System Analysis f§Throughput 3z 81 7£ [F FERIER
E%, gEEmEoutputl EEAYETREEL NAERY .

*  [EFJReceiver Summary Statistics for LTE

. LTE, WiMax, 802.11n, 802.1lac, [ =71 E-Open area WiFi &.LTE
%qjﬁ_ﬂé ' = ' ' [/X&FH}E' g HTJE Interference and Noise . Interference and Noise B EHEAIRX,
1'51-7)735& El{l%ﬂig © Receiver Summary Statistics 1 - .
 Ctrongest nower transmitter | - Receiver Summary Statistics for LTE |
. e . gest p ! i E-Combined Tx's
* &TShannon-HartleyH:m ) {518 & & (Capacity). [ & roushou + RFIThroughput&ig IR coo i\ auuig
T i EHEARX, iIndoor mmW, New
225 45 i i . .Route3 Strongest power tra Open >
+ LTEZR#%:HIReference signal received power, (RSRP), L o Stongest NRYEn e i
q - Throughput
« LTEZR#:HJReference signal received quality, (RSRQ). B Indoormmwa  New > Channel Data for MIMOA ~ Load
@-LTE Open > iraphs Open
Channel Data for Import s
aphs Plot
Load View > Strongest Power
Open
~=pe Properties Total Power
Plot Total Power With Phase
View p Throughput Best SINR
Properties Capacity RSSI
' RSRP
o BB 85 s . RSRQ
© RTBRAE, BEPIEE View,

ARG ENEESE.
© KRTBRAE BEFRIEE View,
R eli#2418 RSRP 5t RSRQ,
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Throughput

« AR Output B
TXTHE IR SR

H A4 2% %12 0pen, 5 F B 2| TR X4k EHE Ay S Communication System Analysis [5] % 8930458 Fr % 21 ¥3 FE A9 B t SR IF FAWord <5 SO E 088 B 1T HiE L

\thwm—'it::tt:ﬂ:t

_| demo_residential_are

EEF) #EE B0

Transmitter Set:
Receiver Set:

T.4570165437e+01
7.1592010202e+01
6.8731749824e+0]
6.6812555028¢e+01
6.4893360231¢+01

FOANTIAN A Fan

ar? p2m - LER
(V) AR

AII Tx

X(m) : Y(m)
5.0819717342e+01
5.1181091652e+01
5.1245528016e+01
4.8939732854e+01
4. 6633937691@+01

P R e [atatalavnl

Route 3
Receiver Point (#) :

© BHEWmEHIERER “p2” 7348

s BB AZABRXENMRYE, XYZAIE FRXEEIIEE(IE R 2K E0), FHEEER
o Z(m)

: Distance
2.0000000000e+00
2.0000000000e+00
2.0000000000e+00
2.0000000000e+00
2. 0000000000@+00

A AAAANANANNAN L

(m) : Throughput
0.0000000000e+00
3.0000000000e+00
6.0000000000e+00
9.0000000000e+00
1. 20000000006+01

1 FAAAANAAAN

O

=, AEAN
(MBit/sec) : Capacity (MBit/sec) : Encoding Scheme

2.6325000000e+02 7.3162229014e+02 WIFT ~802_1Tlac_MCS_640AM
2.6325000000e+02 7.6381289776e+02 WIFI_802 11lac MCS_640AM
1.7550000000e+02 6.0699839849¢+02 WIFI_802_1lac MCS_160QAM_
2.6325000000e+02 7.7574575994e+02 WIFT_802_1lac_MCS_640AM_
1. 7550000000@+02 6.1449577149e+02 WIFT 802 11ac MCS_160AM

A AAFARAANANAN A FAAAFFIOFRS L AN MTTT ann 11 WA S AT

23
23
3.4
23
34

9 dentiol areafpam}tertopom - £5% « Receiver Summary#i i SCHEHE “rsum” Fa4% :
emao_resiaential_areajrsu ertlpsm - g =7 o =7 o N = < 27 =~ -
Ee0 SO B0 BBV BT © BEBHAZABRXENMRIE, XYZALE, FRXEIMEEECUETZIME0) , ZEFHEIRENTXHRESHERINE, #K

5 f =E o < A o

B Transmitter Set: All Tx Ij]__%*—_,é‘%[*l], E%L&Ij]—_%——?‘%[ /ET*H'TAL, H%'F:ESINR, RSSI, RSRP, RSRQ

# Receiver Set: Indoor mmWave RX

# Receiver Point (#) : X(m) : Y(m) : Z(m) : Distance (m) : Strongest Power (dBm) : Total Power (dBm) : Total Power With Phase (dBm) : Best SINR (dB) : RSSI (dBm) : RSRP (dBm) : RSRQ (dB)

1 7.1994050761e401 7.4611740653e+01 4.5000000000e+00 0.0000000000e+00 -8.5874221151e+01 -8.3052962472e+01 -8.0044813139e+01 1.0438541238e-01 -8.2915800287e+01 -1.1666603361e+02 -1.3750233325e+01
2 7.1661461864e+01 7.3668668744e+01 4,5000000000e+00 1.0000000000e+00 -8.3091933806e+01 -8.3059820060e+01 -8.2374135486e+01 1.4001400244e+01 -8.2922444515e+01 -1.1388374627e+02 -1.0961301751e+01
3 7.1328872966e+01 7.2725596835e+01 4.5000000000e+00 2.0000000000e+00 -9.6333158442e+01 -9.3744207957e+01 -9.0745221921e+01 -1.7550000003e4+00 -9.2357304943e+01 -1.2712497090e+02 -1.4767665959e+01
4 7.0996284069e+01 7.1782524926e+01 4.5000000000e+00 3.0000000000e+00 -8.5329043408e+01 -8.5147143040e+01 -8.3696208922e+01 1.0133826831e+01 -8.4927113650e+01 -1.1612085587e+02 -1.1193742218e+01
5 7.0663695171e+01 7.0839453017e+01 4.5000000000e+00 4.0000000000e+00 -9.8372921197e+01 -9.8372921197e+01 -9.8372021197e+01 -3.8322115315e-01 -9.5166785108e+01 -1.2916473366e+02 -1.3997948549e+01
4 7 NAARRTRINONLNT A QRRONAQTANALNT A4 SONONNNNNNLNN S NNNNNNNNNN1NN T N13ATAI181207 -1 N13AT142151220) -1 N13ATADT8T2a) 23 3717714704200 0 ARASOSNRSResNT _1 3215393207200 -1 SRN7TIRAT1AaLN]

REMC:i M
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Throughput (MIMO)

« BEBERSZTEEERA MIMO XK TXRX B o] UEST
ET5CEBEm=#AE K REESEMNELEENT.

~MIMO Method

(¢ Beamforming / Diversity

« AEEEA& MIMO Method [{ % Throughput Options M Tx Beamforming / Precoding  [Max Retio Trans (MRT) |
RS ERREA BB RENERER. Prcoing Tob | =
Rx Diversity Combining IM&X Ratio Combining ZI

* 7 MIMO Method EIRAF HEXRE LT inaEREHT A (* Closed-Loop Spatial Multiplexing (SVD)

R, AMTIRETER, DEMBAMEREETERER
MHE, MEFREEWRRELEREZERNTTE.

* 7 Throughput Options [& 1% F = EE 7 Wireless
Access Method 112 User-defined Table 3t B # A\ B F £t
HIE—# 5C BIERARYMNBEHRXIETREL BN
EIRIEE, Wireless Access Method: IUser-defhwd Table

Throughput File: |_3GPPSpe¢ AL

~ Throughput Options

« MIMO Throughput 1% B2 ¥ AV ) th & 7& Output EHE Y _ _
Communication Systems &JZ54 . digml Bendwidth QdHz): 100

el L
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Throughput (MIMO)

« {#Tx Beamforming / Precoding 1# & FiRIE:A8UE RN AN, B =FEEE
* No Beamforming/Precoding
* Max Ratio Trans (MRT)

* Precoding/Beamforming Table
(* Beamforming { Diversity

Tx Beamforming / Precodi
~ MIMO Method Mg |Max Ratio Trans (MRT) = |
Precoding Table arnto] recoding
(¢ Beamforming { Diversity . . N aio 1 .I)

. , o Rx Diversity Comb
| Tx Beamforming / Precoding IM’E’X Ratio Trans (MRT) ZI ty ning
Precoding Table I

Rx Diversity Combining IM&"‘ Ratio Combining ZI
" Closed-Loop Spatial Multiplexing (SVD)

« No Beamforming, A~ F& RER 47 .

'MWWWWEMTWWW$WNWW)%%Lﬁﬁﬁﬁﬁﬁi,ﬁiﬁ%%%ﬁ%,%%&ﬁﬁ%ﬁ%%%&mz,
EELSTHEYEREORE TS eRs S ERT AN E— SRR, HNRESESREES] Al
U R RGRIIE ARG ETMREL, FEE E%m%i%ﬁﬁ@me&mE%ﬁbi%ﬁi%@%
3%

« Precoding/Beamforming Table : Si\BF BT EHINEE LR RE, Wireless Insite @ EX i BEEH S IRIE
BRTH{EERLE (SINR) B —HEEERFEH, .
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» Precoding X #H& 8 A S AR HER AR

QT ) . J£12 Precoding/Beamforming table > #&

[R3= L 00 S I Precod ing/Beamforming Talle SEEHAHBHFBENIE,
Precoding Table

X . » Precoding/Beamforming table Ztxtig
; Xi%, BFRBAARY%. SEEARA
tbf Bl TJ,

¢ XHEASH BRENEETEED
- BHRIRE, EREERIONEEEEL

E(N):

Tabulated Beamforming File (*.tbﬂﬂ

T bl £ Ty oo g /—,ug
ablefy iR, name EF LA EHHE HUIBIE mag_phase BB S 7EE IS IR

BEfRER ¥ begin <parameters> / . REBHOBEER, mag_phase BIRIE-1A LR
name (short description) i érea'—imaggv’%%ﬁ%%ﬁ 7 format
Z&,

format mag phase <or> real_imag
mag_scale decibel <or> linear (only required when mag phase is specified) |

| phase units deg <or> rad (only required when mag phase is specified) \ HERIEIE mag_ phase B F S 78 8 AR R
4/l num_sets 3 | MER, AESEE.
5 R RZETTEE

BESENHHE | num elements 4 |— ’

| end <parameters> \

BElER T RE
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Throughput (MIMO)

begin <parameters>
, , X el|(1.0(/0.00

name 4ElementScanningDipoleArray - Format mag_phase f91&= 211 olligo . o
format mag_phase © REBUE € : ’
mag units linear e3|(1.0]1360.0
phase units deg ed4|((1.0(/540.0
num_sets 3 el|(1.0]([0.00
num_elements 4 e2||1.0|/155.8846
end <parameters>

= . BEEEE e3|(1.0((311.7691
el 1.0 0.00 » e
e2 1.0 180.0 ed|(|1.0|467.6537
e3 1.0 360.0 |\, , | e1|(1.0/0.00

« num_sets & 3 FillE - F t real . \
ed 1.0 540.0 SEREAS. ormat real_imag 345z e2|(1.0((90.0
el 1.0 0.00 . E;E{;eleT;fg%Ziﬁ e3(11.0(/1180.0
€2 1.0 155.8846] = hrihsr. wae - e4|l1.0|[270.0
e3 1.0 311.7691 P EE A P E KA, 8
Fele2e3ed KK, =7

ed 1.0 467.6537 R —— b  Format 5% 5 mag_phase, [E#Fmag_units 5% 5
el 1.0 0.00 / @E;}é REZERE linear, phase_units % & deg B3 AoHE 88 B 3% #5451,
e2 1.0 90.0
e3 1.0 180.0 - E—TRREET, FTLRE, linear I
ed 1.0 270.0 B 1 EERER dB 2 0, E=f7HMAIRAE.
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Throughput (MIMO)

&% 5% (TX) B9 Beamforming / Precoding S 5iHER BT 2%, H
PEREEEEZEXREEUR (RX) iz iifg &3 dhiEEE.

« Communication System Analysis 121 T =@ ZKiHRE T

+ Selection Combining
+ Equal Gain Combining

+ Max Ratio Combining . . . .
« Selection Combining : RXim K& N R 2FEFI 5L, K EEBHESINRAE
~MIMO Method FIR & E T h I UE R (e BE ERXAVIZIE IR .

(+ Beamforming / Diversity

» Equal Gain Combining : FEZ#E SRR ERInT—ERXRETEREIM

TxBeamforming /Precoding [ Max Ratio Trans (MRT) v | BREFRAEAMN, REMAAZBEFRORE RAZBERNERE.
Precoding Table I _I
[ ox Diversity Combining S B G, 5] « Max Ratio Combining : F—E#EHABE—ERXKAE THNZEREEN

; b S N —E, \s\:t %]@/ = ‘SNR o
" Closed-Loop Spatial Multiplexing (3V %ﬁ:}ﬁé};ﬁ%ﬂéﬁlﬂﬂlﬂg . PRI, PERIRERE )

Max Ratio Combining

i o EERERTT M2 F Wireless Insite Reference Manual 17.4 Receiver
Diversity Techniques —&fi.
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Throughput (MIMO)

~MIMO Method -~ Throughput Options
" Beamforming / Diversity Wireless Access Method: |Um.def,'md Table |
: E:UJJI l:;_JI'J:J.lI'.l;é- ! Precoding :Max Ratio Trans (MRT) iII Thloughput File: |—3GPPSDEC.W&‘I’H _I
Rx Diversity Combining IM&X Ratio Combining LI Signal Bandwidth (MHz): I 100 LI
(:. !:lnsgd-[,gg:p spaﬁﬂl Mulﬁple}dng ('SirD} .................................................................................................. - PPPHPPHPHPMPIN B A A AL AN AN
\
c BRTHTEHNSFUEEIEERNREZS, BRUITNEEER * MIMO Method B {&, &R E Throughput Option[&1#,
Singular Value Decomposition (SVD) J73%. BAEFTIEMIMOK B R AEE.
* SVD EREIFF¥ % S im AR UCHIGERE, A% R AEE, « AR DIRERE B H IR EBR RS2 B E Throughput File
BN HEREATINEER, TR zBERMAERE, & AN

A Z{ESISOBIE FFF T £,

« BERER O] L 2% Reference Manual 17.5—6f1, 7Lt A
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Interference and Receiver Summary Files Only

- Interference and Receiver Summary Files Only iE{Ei2IE €2 t— A4S M EEIERE L .

Communication System Properties

Short description: - [Ouidoor MIMO [
= EERAN B4 4 V== R ANl A% = i~ i \ -
e — I — - SEEESHERIBE RGN IR LERR NS, EN TS
[v] MIMO TH1 Base Station 1 4 [V] RX on road 92 1
MIMO TE2 Base Station 1 4 [V RY road 2 74 1
[ WIFI 1 1 1 Grid 1 126 1 * Interference
[ Indoor mmWave 1 1 [JRouts 3 24 1 .
[ Indoor mmWave 2 1 1 [1Indoor mmWave RX » 56 1 ° NOISe
oot : : S e Y { + Signal-to-noise ratio (SNR)
[iodcor e RX g 1o '  Signal-to-interferer ratio (SIR)
» Signal-to-interference-plus-noise ratio (SINR)
ANl Transmitters No Transmitters I All Receivers I No Receivers ° Strongest POWer
 Analyss Type  MIMO Method » Total Power summed without phase
€ Bit Exor Rete & Beamforming / Diversity » Total Power summed with phase
C Duongipu TxBeanfomig Tacelng  [MaxRuso Toos 0D ] - Best SINR
Precoding Table |— J ) . . .
T o Sy T ORE] RDiversy Combising ~[Miox oo Combiing. =] * Receiver signal strength indicator (RSSI)
\ € Clased-Loop Spatial Multiplexing (VD) * Receiver’s strongest transmitter
s o AN + Strongest SINR transmitter
Global Interference Options Signal Bandwidth (MHz): Il_DDEI , " e . s
Noise Powes Density ({Bm/iz): [-T74.000 « BERIEMNEEME ] 2% Reference Manual 85213 (21.1.2)
Uniform Interference (dBm): I-ESD.EIEIEI = w, R
Nois (B [THTE00 - BFERmAHEBNEREER
Base Station Interference Option
( [V Include Interference between Base Stations

et |
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Communication System Analysis &4

,E demo_residential_arep.berfrtop2rm—»> -

E demo_residential_arep.ber|r11.p2m

,' T
A4y Comm. systems

‘ I =+ Output ‘
\

EliArea: Demo communicati\pn system analysis:
__@-Point to multipoint 4
[=-Communication systems
V Ej Outdoor MIMO
. [-Bit-error rate
Interference and Noise
. [@-Receiver Summary Statistics
. @ Strongest power transmitter
-Strongest SINR transmitter
? -Throughput
l Open area WiFi
@ Indoor mmWave
. @-LTE
. i..Channel Data for MIMO Analysis
Graphs

« JEAOutputEm, Communication System Analysisfy
& 4 & £ Communication systems&iZtN, B FEFIFHIE
fEees, UM EEREE L,

REMC:i M

[

B B [
i il 1]

I maean

R R T PP P PR
= —

,E demo_residential
,E demo_residential
,E demo_residential

,E demo_residential

R L L SL IR RPN Py PSR

_area.noise.f1_8.r10.p2m

_area.noise.f1_8.r11.p2m

_area.noise.fN8.r12.p2m
_area.noise.f1_8.N4.p2m

E demo_residential_arep.ber|r12.p2Zm

,E demo_residential_arep.ber|ri4.p2m

| demo_residential_area.rsum|r10.p2m .
== demo_residential_areg.rsum|ri1.pZm
== demo_residential_ared.rsum|ri2.p2m

BER g9t & 1717 ber & s iy XA W

Interference and Receiver Summary 94

SEFMAER rsum BN XFEN,
. LTE%%%J%rsumlte XA FRSRP M &
RSRQiz M 1E#H

== demo_residential_areq.rsum|ri4.pZm

demo_residential_areg.st2rsinr.f10.p2m

. . . » Strongest SINR transmitter gt
demo_re5|dent|a|_aree.st2r5|nr.m1\; tlj@%gsﬁﬂzﬁﬁ storsinr %%ﬂé’q@%
demo_residential_areg.st2rsinr.f12.p2m o
demo_residential_areg.st2rsinr.f14.p2m

=~ demo_residential_arga.st2r.10.p2m Strongest power transmitter (&

JE demo_residential_arga.st2r.1
12.pZ2m
14.p2m

JE demo_residential_arda.st2r.

E demo_residential_arga.st2r.

HEHFRESR st2r BERBNXXEN.

[

=
i

demo_residential_area

-
i

demo_residential_area

=
i

demo_residential_area

-
il

demoao_residential_are:

tp2. Throughput M S FHAER
tp2 EEEHI RN

Ap2.11_8.r12.p2m

Ap2.11_9.010.p2m

tp2 11 9.r12.p2m

- BREBETEHEMBLESERES
noise & FAYXAE N .
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Communication System Analysis &4

« P2migz{ Ay Communication System Analysis# i XX #E B txtig TN AI S, T LB 3% AwordFE e+ T/

4 Transmitter Set: All Tx

# Receiver Set: Indoor mmWave RX

# Receiver Point (#) : X(m) : Y(m) : Z(m) : Distance (m) : Bit-error rate (LoglQ( Bit-error rate )) —— ¢« BER X NZRHEISETR.
1 7.1994050761e+01 7.4611740653e+01 4.5000000000e+00 0.0000000000e+

00 -5.1852822199¢-01

4 Transmitter Set: Tx #1 MIMO TX1 - Point 1

# Receiver Set: RX on road

# Recerver Point (#) : X(m) : Y(m) : Z(m) : Distance (m) : Interference (dBm) : Noise (dBm) : — > + noise RN EIEAE T
SNR (dB) : SIR (dB) : SINR (dB)

1 1.0731623053e+02 1.9670890655¢+02 2.0000000000e+00 0.0000000000e+00 -8.4246521375¢+
01 -9.1000000000e+01 1.1016289499e+01 4.2628108739e+00 3.4307250959¢+00

# Transmitter Set: All Tx

# Receiver Set: RX on road

# Recever Pomnt (#) : X(m) : Y(m) : Z(m) : Distance (m) : Strongest Power (dBm) : Total Power . rsum SCREPYEREEEAE T
(dBm) : Total Power With Phase (dBm) : Best SINR (dB) : RSSI (dBm) > . LTE A& ErsumlteSCiE.

1 1.0731623053e+02 1.9670890655e+02 2.0000000000e+00 0.0000000000e+00 -7.8225921462¢+

01 -7.6006184276c+01 -7.3039825624¢+01 6.5840424911e+00 -7.7363813177e+01
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Communication System Analysis &4

i Transmitter Set: All Tx

# Receiver Set: RX on road

# Recetver Point (#) : X(m) : Y(m) : Z(m) : Distance (m) : Strongest power transmitter (Tx Seti —» . St2r RSP R EUEAR R
Tx Point#)

1 1.0731623053¢+02 1.9670890655¢+02 2.0000000000e+00 0.0000000000e+00 2 0
2 1.0734791945+072 1.9470015761e+072 2.0000000000=+00 2.0000000000e+00 2.0

# Transmitter Set: All Tx

# Receiver Set: RX on road NN )
# Recerver Point (#) : X(m) : Y(m) : Z(m) : Distance (m) : Strongest SINR transmutter (Tx Set# : / * st2rsinr ARy ERAYBRTE
Tx Point#)

1 1.0731623053e+02 1.9670890655¢+02 2.0000000000e+00 0.0000000000e+00 2 0
2 1.0734791945¢+02 1.9470915761e+02 2.0000000000e+00 2.0000000000e+00 2 0

)#Transmittcr Set: All Tx

# Receiver Set: RX on road

# Receiver Point (#) : X(m) : Y(m) : Z(m) : Distance (m) : Throughput (MBit/sec) : Capacity > . tp2 TRENEBREERR.
(MBit/sec) : Encoding Scheme

1 1.0731623053e+02 1.9670890655¢+02 2.0000000000e+00 0.0000000000e+00 1.0101000000e+
02 2.4735577461e+02 QPSK (.75
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Output

RESERL 212, AF 1] UfE Output B R L ENRE RS B NE B STEEER, MF o AaR A
B, #ViewHSEMREBMNATINET HHEZREZE 0o UEIERIE,

Wireless Insite g9 output g 7 MIMORERIEE E 29, EE2MUAXFZ(TXT)RAEFE, FEREP2M HFE
of | & ¥ FHOffice word = Wordpad#TF.

MIMOAH 1R e BE S B ) g R B binE 7d, BIfER2thEp2m, B EEZEAXFHREINEIIHN E5
SNEH Blexcelig T 3 HE

W MH—EE =77 TRNMTALABITHEL XIEL (FRiE, BREFBIREANIE =TTNRIEMEERE

EMEMERTERE, KZAFETXEDEREENE L, SEERESHI HF I 2% Reference
Manual 88162 M K 5E21E,
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N V4

Output 15

«  Wireless Insite g output X 15 =k IREF B I E N EIERIE,

F1Study arealg] %%

B 1E 45BN T E

FlCommunication System

TREXHK

HY LA 3R

o IREXMHRET2E @R ZEFAF SR R E 7 AYStudy areals) Z HISLHK,
ik B85 @ Study area F9E% B MR EE £ FE H SRS XX RE T .

+ AR TR E ZEAEEE G 4AIStudy area—X tR#tactivate—{E 5% £ {& Study
area ,tt j7sR —{EStudy area R 516>%, H—EKRE8X, WMEHIpropagation model
#RIE4EX3D, A Wireless Insite &4k iRi= M {E & {HHI M >Kray tracing, 1&E#H4E R(E
RURLTE ¥ 1E B T3

+ ARt l—Xactivate—{EStudy area FL & AR ER EIEIRE, LLARBRES
BERESER B 21900 MHz, 1.8GHz, 2.5GHz, H:i% B3{@Study area, 5—1{&
Study area ¥ffE—{ESER, H— K& FEH—EEXFactivate —1{@ Study area,
BT IMIERERRNERER DN EHENI X REEMAERE.

REMCIEM

Analysis [&] 3 BY X4 5

« ERFZHE—{E%|£{E Communication System Analysis i, Study area {3 i

TeHEZN—ET ZEHR, $ER Communication System Analysis & X
EEAEEE.

« Study area X4+ R EH R €FH ¥R 52 F(activate) flCommunication System
Analysis HEHX 4K, EXANBEREMTAZHNT, EMASEIEHEBA
=3
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Output GUI

«  Wireless Insite §9 output & & i FEMaintl & FYOutput & &

@W\'re\ess InSite 3.3.4.1 - Main: (Untitled Project) — L
Project Edit View Help
DS b @ OB * 8 & « $ZTOutputiZig, VIHEOUtputEm.

a Images | |-|-|f Featores E::Mamials | U\ Wavetorms ‘ @ Antennas ’)F Transmitters / Receivers | <% Study areas %Comm.syﬂem “--b Output ‘

Project Edit View Help

- $H9Z= Eproject, 5 i K BT B — KA OUpULE T . D-S-d R OB "8 &
n Images ‘ E.f Features ‘ :;j Materials ‘ | Waveforms ’ @‘ Ant

=R Area: 6 Reflections, 2 Transmissions, 1 Diffraction

@W\'re\ess InSite 3.3.4.1 - Main: (Untitled Project) [G\..\Communication system analysis and MIMO demo\demo_residential_area.setup] — O @ Point to multipoint
Project Edit View Help - Complex impulse response
) - H
D-E- 3 B[O %8| & G D_e*ay_spre;d _ - EEIEIE, REIEREMLIER, AR
B9 Images ‘ [y Features | = Materials | | Waveforms | @& Antennss | 34 Trensmitters / Receivers | <% Stodysmas | 4y Comm. systems ‘ |-+ Output | -Dfrect!on of arrival o] | B2 E 7| AE e 4 AF B iR iE
- Direction of departure FRAEB LR
H x s o
- Area: Demo communication system analysis - Path gain
. @ Point to multipoint -Path loss
5 Communication systems Propagation paths
i L.Channel Data for MIMO Analysis ‘
. Graphs @-Received power
@-Time of arrival
=-Communication systems

= RS i T 5 VFi Throughput
© EOmABE—KIRERoUtpUtEE, EAETTRIEE] SR e new nid Pl

Ao -- Receiver Summary Statistics
»- Strongest power transmitter
-Strongest SINR transmitter
@ Throughput

P 1

Selection: 6 Reflections, 2 Transmissions, 1 Diffraction [Study area]
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Output GUI

«  Wireless Insite g9 &t 1 (output) R KB EFEE B =&

. . o BE Area: Demo communication system analysis
. 3K B-Fcommunication system analysisf{£ &z IE & & Communication systems
* KB TMIMOTHEBREEERH L » [~ Channel Data for MIMO Analysis |
Graphs

« =REAEREKEEEE Y 2ERMEAOutputE M EEEIE, HFERIREFPoint to multipoint|X &
Communication systemEB[) o] #4815 /M f& 8 .

EliArea: Demo communication system analysis:
. [@-Point to multipoint

-  MIMO#E#zE 1 Bl 5 A % 5212 Browse Results 75, A e
...Graphs New >
oot Open >
Import >

| Browse Results |

« i%®{£Channel Data for MIMO Analysis A 1&#& T HE, 7
25 hi2iZBrowse Results BI o #TREIMIMORRAE 4 49321
EEME,
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Output GUI

. EE?LMIMO#%?%%BHIJ?E%’ETEE’JLlfc?*?%ﬁﬁij:gﬁ%f“
ELEEE @ FEbinaryig N M EIRE X, FeEEER

9"%]3*]-% ° MIMO Output Browser
. HﬂﬁAaﬁﬁ?"Output E ¥TFEMIMO Output Browser 3 43 ~ Channel
Z:I:
UTD Instance: |1 [ Include ALl
TxSet |Indoor mmWave 3 | RxSet |Indoor mumWave RY grid 3 x|
TxPoint: | [v Include A1 RxFomt. | ¥ Inclode A1
El{Area: Demo communication system analysis; Tx Element: |1 ™ Include Al RxElement. |1 ™ Inclode Al
. @-Point to multipoint
. @ Communication systems _ Actions
..Graphs New . ¢+ Export o File Output Category: |Received Power R4
O £ " View in Project View Data Type: | =] Export
' s >
3 " A4dd Plot to Graph Plot Against. | =]
Browse Results
Data Views |
o AEE%IE Browse Results » 1EIBMIMO Output Bowserz i1
MIMOH B A% i 45 5%
Close
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Output Request

ﬁHF—IW“ ERE AR e & B Wireless Insite 12 Ry output, 7EAEH#E 5T Ak 18 Wireless Insite ={EHEESTE
1S B RGN R IR SR R B A B Z RIS MR FERE R,

RIFAEER M L SURAOUpUt E B S8 BB E R A Fia®

B EEEHMMNEEEEEER, WHEE K Doppler Shift &5 % 5 4)iETime of Arrival,
Wireless Insite= E T Fi & E R E£FE Doppler Shift,

A F o] L% ERay TracinggyiRgig i, MIMORYI= ftavk i fE2ERE E, Communication System
Analysis B2 EIE, ETR#EFERERE Sz ERERENHEEHEODEEEMN.
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Output Request

Project Edit View Help

o ™ Origin: [Using local origi -] REBLMNSEFERIXY LT
N > B [ UW h;:‘g'”? =~ « Use global origin : X% 5415 5 26k
Open >1 A _ _ ‘ : TXBERE,
Import > Project output properties « Use local origin : IATXA& B E—E
Expo = A 35 S il
) port B " Reference frame BEGERR) FIX R Y AR 2 R BEXIY 44T
un > ) —
Save |Om "kﬂlg local Oﬂgﬁl ot ”/ Elevation: |From sealevel j
e Elevation: " From - REWIUMZAOESEEE
- | JFrom saleval ~1H e « From Terrain : YHEBZH S 2B,
cl ° - NG 22
Ose  Fisld animation From sealevel: DSYEESZRE,
Explore project directory... ‘ -
Clean project folder Timesteps / image: |10 [ - REHHEIEENNE—Framers R
S [ Time-aversged fields]
S — — . REmPREEANYEE R G EFEEENTYE.
—Other options
Default - BEEOUDUBEBTNRLKE RPERS MRE
. 1R Project EE R Output propertiesﬂ Maxdmum rendered p&ﬂ'lS‘. I25 | éﬁ%f“%ﬁ%’ha‘:]\_ ERENET, MAZBETHEREN
M AERNSERE. - ; f o
o Meximum stored paths: [~ [250 N - BELBRSHCHARTMESEENS, BETNER
Farone range (m): [~ [5.000e+03 \ AR ER—EERES.
/

/ | Cancel | © REABHXEPRABTNBEHE.

. EEE IEereIesslnSIte SEER, B
F a2
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Output Request

Edit View Help
_ T + FRE7 Output EEMBHAEERE

{  Duplicate ' BRI AR, T UEEH T
| Delete i ‘ =12 Move up = Move downzk
. % o Requested Output Categories
| Find o~
' :'“n Description
,: Preferences... hT , Unts | View |/[oupu | 61 | lmporting | Other [] Animatd fields
L lb T. [ Complex E-field
4 ¥ APG Ex FEX onm . .. - [[] Complex impulse response
L v APG By R¥ road Output will be organized in following order: D?.hy sp]fea‘d -
Criterion [ Diagnostic information
Output filter [ Direction of arrival
« i Edit £ IRZE Preferences TR {RLF Data type Movenp | E EEESQ tm e
%&%ﬁ@' ! i%!_*% OUtDUt ’E‘Eﬂzﬁﬁjﬁ *E Ea aeceivelt-t:-tset Maove down | [ Electric field vs. frequency
HIRIFeRE . [ Electric field vs. time
[[] Excess path loss
[ Free space path loss
(¢ Ascendi " Descendi 2 - [ Free space power
. BEE Output BEMHFRAIBE o cending | © BB Output AEAMHFSEERM | [ tincsonof v
F+H(Ascending) st B (Descending) . [ " Alphabetical ( Projectorder [~ (AlphabetlcaI)ESzIE B a94RE ] Mean dirstion of dsparte
(Project order), %Meanume of arrival
. . . _ . Width of Propagation Paths |2 Path loss/gain .
« X EProject View R FIBR IR 4R 15 BPuwer delay profile
¥ Propagation paths
FOAEAA Defaunlt Output Requests | / Received power
[] Terrain profiles
o 4 | [[] Time of arrival
© BRI S
o ANEECRIEEEGRIR R AE

Close
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Output Request

Study area properties

AP E R Study areat & ax & {5 1R AU (propagation model) AR E R IR fHREVE L AERE, AP =) U
RFRONEHR, AHEAEEHNEL, NedAAEERTE.

Short description: |Derno comumunication system analysi: J K i N . .
Propagion model: 3D = * Full 3D, X3D, Urban Canyon, Vertical Plane, Real-Time Triple Path Geodesic, Real-Time VPUP
. EREGEER TR QRAEORL, ERIBRONERRAR.
Ray spacing (% v |0.2500
Number of reflections: [~ |3
Number of transmissions: [~ [Z Requested Output Categories
Number of diffractions: [ |[] Project Edit View Help
Include Terrain Diffractions: [~ - Des:riptinn D" Dﬂ" E | a HE .E’;j ﬁ | "r
By Corihg Linie | [] Complex E-field “

CPU Theeads: [# b Images ‘ |-|-|f Features ‘ E:I Materials ‘ W\ Waveforms

e — | Complex impulse response
Foliage Model: [ Weissberger Model -] D!alay‘spread ) SR Area: Demo communication system analysis
Foliage attenuation (dB/m): |1.000 D Direction of arrival B Point to mu'tip{lil"lt

Mobility Platform Time Interval (5): |1 [] Direction of departure . @ Compleximpulse response

Atmosphers | [J EM-fields . Delay spread

APG Ensbled: [ APG Acceleration | [[] Excess path loss . [@-Path gain

MC Enabed: [~ Monte Cat | [] Free space path loss 7| . Path loss

MPE Enabled: [~ APE | E] Free space power -- Propagation paths

Diffuse Scattering Enabled: [~ Diffuse Scatiering ! / [[] Mean direction of arrival / - Received power
e | [ Mean direction of d -- Communication systems

Bowndery I [] Mean time of arrival ..Channel Data for MIMO Analysis

T Output Request §&, FTRI#H
BERE

REMCIEM

Path loss/gain

Propagation paths

Received power

[] Time of arrival

P At iR ER A

@%E/‘]Eﬁﬂj ggﬁﬁ:EOutputEﬁo
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Output Type

Table 21.3: Requested p2m Qutputs and Associated Qutput Names for Ray-tracing Models

Requested Output Output Tree Label File Full 3D X3D Urban Vertical
Name Canyon | Plane
Key

Animated Fields Animated Fields 1dEF v v v Table 21.4: Requested Outputs and associated output names for Real Time Models
Complex E-Field Complex E-field cef v v v v Requested Output COST Free Hata OPAR Triple VEUP Walfisch
Complex Impulse Response Complex Impulse Response cir v v v v Hata Spaoe Path |kegami
Delay Spread Delay Spread spread ¥ ¥ ¥ ¥ Complex E-Field "(/ \(/
Direction of Arrival Direction of Arrival doa ¥ ¥ ¥ v
Direction of Departure Direction of Departure dod v e v v Complex Impulse Fiesponse J (
EM-fields and Poynting Vector | E-field AMS erms v v v v Delay Spread v v

E-field X, Y, Z Magnitude e'mag | ¥ ¥ ¥ v Direction of Arrival v v

E-field X, Y, Z Phase e*phs v v v v

Hfield AMS hms V4 7 V4 Direction of Departure v v

H-field X, Y, 7 Magnitude hmag | ¥ Y v EM-fields and Poynting Vector v e

Hield X, Y. Z Phase hphe Y v Y Mean Direction of Arrival v v

Poynting vector magnitude savg v ¥ v

Poynting vector X, Y, Z o V3 V3 V3 Mean Direction of Departure \f \/
Excess path Loss Excess Path Loss with antenna xpl ¥ ¥ ¥ ¥ Mean time of Arrival ~(/ v(/

Excess Path loss without antenna xpl0 v v ¥ v Excess pth Loss J J
Free space path loss Free space Path loss with antenna fspl v ¥ 4 v

Free space Path loss without antenna | fspl0 ¥ v v v Free space path loss ‘fr J
Free space Power Free-space Power with antenna fspower ¥ ¥ ¥ v Free space Power \f (

Free-space Power without antenna fspower( ¥ e v v Path loss/gain \(/ \(1 «l ‘1/ Y/ \(/ \(1
Mean Direction of Arrival Mean Direction of Arrival mdoa v ¥ 4 v g
Mean Direction of Departure Mean Direction of Departure mdod v v v v F"mpagation Paths "{ (
Mean time of Arrival™ Mean time of Arrival mtoa v v v v Received Power \f \/
Path loss/gain Path gain Pg v v v v

Path loss pl v v 4 4 s : =
Propagation Paths Paths paths v v 4 v E F|E'Id5 Only no Poyn“ ng VECtDr
Received Power Received er r v v v v

Received F:pxer with diffuse scafter- ::::mr v ° %%%EAETE*EETE1% E/\] §ﬁb'j 'I:I:‘[ iE\}DjIJ_ %

ing
Time of Arrival *™** Time of Arrival toa v ¥ 4 v

* Ray Tracing RERHNEH IR —8, @dXIESRYIESE
—Z

REI\AC:“—"I\/\la © Remcom Inc. All rights reserved.



Propagation Model Output Overview

. Wireless Insite (9t iER 1% BEIR e AtE+-7EA9 output, EREH PO BN ERTEMESMEENA, ET B FEENRER
Y, BEEBMAE RS, AR %Reference $£21F, EREMBETHRE, SETIMAEELR.

©  HRERCRHNBLESESME AFTNEREITRHERT MIMO &t A& X5y Output SRR R E 8 N A B RAET.
© AEomE L EXE AR ENS EEA TR MENE L

27

Received Power / U T & BHImEE NS AR TERREBURMNEE/INER 2 [FAX3DEITIERE, I FKDiffuse Scattering T BERF, & 4 Specular
Power, Diffuse Power (coherent sum), Diffuse Power (power sum), Total
Power (coherent sum), Total Power (power sum)Z&£T4E B H o

Path Loss / BR1SIE4E BEERNEBEPIRELEELNNEREEFR Reference manual A3 21.13
Path Gain / B{{& 1858 MERCEFEEEER, EELE8ENER, TEER—Y

EER—ERAT

Propagation Paths / {EBE& & NEEIREELNRE, Ba%aNEYELNER & BT AEAM 1% B E T RRE
Wireless Insite Ffr 75 % 4 A9 B 12

Time of Arrival / {1Z R ] E RIS HUZRXIRER (23X 21.19) RFERBZLYERES, FTEANREFEER
Mean Time of Arrival / S£193% IR B E R B EYHERR Reference Manual /A= 21.20

ERFE]

Delay Spread / FEJR 4 % UNZRERBEENRFEYIRE, HESENENTE Reference Manual A3 21.21

%ectric Field Magnitude / 15 BRI EHER TN EISEEE Reference Manual /A5 21.22

Electric Field Phase / 154841 BN FRLESERNE Reference Manual /A% 21.23

REMC‘:.“.-'MO © Remcom Inc. All rights reserved.



Propagation Model Output Overview
o i

Poynting Vector / Y EN7E[6) & TE&LBZE&] BRIGHEYEERE Reference Manual AT 21.24

Animated Fields 1 T 15 ¥4 5 ] 9 s b I AR SR 77 Uy L

Complex Electric Field B3R ENRAE/FTRARERRBNESERR BT8RN NERE EXERAFRAENITHR, AFREETHTREL X
BRIERRENTE) e,

Direction of Arrival / 3{{3Z 77 [9) ?EE A PRSI B A () Reference Manual /A3 21.25

Mean Direction of Arrival BREEEINEF KR EAIRET Reference Manual A= 21.26 , 21.27

Direction of Departure / ${3Z 77 9 ?EE AFS R B STEEH ZR AT 7T () Reference Manual /AT 21.28

Mean Direction of Departure BeEEEMEE R EN L 2T Reference Manual A3 21.29, 21.30

Complex Impulse Response (CIR) g{ﬁagfﬁﬁf“T&Hﬂ(i%ﬁ’]feedh%ifi‘iﬂﬁFF' ERR9#EEr  Reference Manual /A%t 21.31, 21.32

;3;6;}'3@6@/ Profile / TNRFEB N, WA EEERE LAEE AEEFMREETE AR AE, 2 Z#Reference Manual /AT, 21.33~21.36

DR B AL RS

Electric Field vs. Frequency Q7 {E Adispersive]f L BFiRiE, Reference Manual /AT 21.37

Electric Field vs. Time AEEMAETEETE TR AR, 2%Reference Manual /A= 21.38~21.39

Doppler Shift / % & w5 F9R B T2 MRS R BEE SIS A VSRR RS FF 4G HTX/RX HE I B E R titime of arrivaliy & — 2 fit, IUHF

dopplerza#& A AIp2m X HE T IR I

REMC{\'MO © Remcom Inc. All rights reserved.



Propagation Path

- Wireless Insite £ T 58RI EA (OIS IEREE R MES{E (propagation path) 2FFH £ H BT BRAEREREZ S HAbHEEE
R TREHEMYIERNTE, EMEfEERT.

- AFYNZERSSERECHEBESREESSE, THRAELENEIE ARNERENHRENITHERTER.
- ETHEEMREBRI LR

£} Propagation paths
- WIF]
Interaction Description | X3D | Full 3D | Urban Canyon | Vertical Plane & Indoor mmWave
Transmitter Tx Tx Tx Tx - Indoor mmWave, point #1 -> RX on road
- - Indoor mmWave, point #1 -> RXroad 2
Receiver Rx Rx Rx Rx --Indoor mmWave, point #1 -> Grid 1
Reflection R R R R Indoor mm\\ave, point #1 -> Route 3
Ground Bounce R G G G H'
[=)-Receiver #1: 25 paths.
Transmission T T T T Path #1: Tx-R-R-Rx (-85.56 dBm)
Diffraction D D or d* D D --Path #2: Tx-R-R-R-Rx (-87.46 dBm)
- ..Path #3: Tx-R-R-R-R-Rx (-06.36 dBm)
Enter/leave foliage F/X F/X - - - Path #4: Tx-R-R-R-R-R-Rx (-96.54 dBm)
Diffuse Scattering DS - - - Path #5: Tx-R-R-R-R-R-R-Rx (-97.89 dBm)
- Path #6: Tx-R-D-Rx (-99.92 dBm)
~Path #7: Tx-R-R-R-R-R-Rx (-100.6 dBm)

© FENEBRERHRFFHEE LN EHUREARMTTHTR

« Output EE o] DURER, BIEE 4R EHARE
« Tx-R-R- RX%%TZ“‘L_W/A&%T IOEEAZ, DIbEEH.
- MREEL, BIERTX-RGEHMNFREZIE,

REMC:i M
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Communication System Analysis Output Overview

. Wireless Insite ) Communication System Analysis Z£ T E (Y Ray Tracing R W R EERMEEIE, E—THNEELEE/ESMAMNMEISE.
. Communication System Analysis Yt th2 p2mmigs N FE, AF—HK I MUEEFTREERAXE.

. 15 Lot it o] X7 Project View $R & /9 Output BERER .

. Wireless Insite $2 it Y% H B2 {ERRFIX T B EEEH L

47

Signal-to-Interferer Ratio (SIR) B R B e S MR B A i RN ThE L E Reference Manual /AT 21.41

Signal-to-Noise Ratio (SNR) BEE R B E R R AN TR g e 2 NI KL {E Reference Manual AT 21.42

Signal-to-Interferer-Plus-Noise BRI B E ISR NE R RERES# BRI RIEEEN  Reference Manual /A 21.43

Ratio (SINR) RN tHE

Receiver Signal Strength Indicator TEEBGEEIIIR, FiE R R IEENIIRLER Reference Manual /2%, 21.44

(RSSI)

Reference Signal Received Power RSRP{EFLTER &2 (& Reference Manual /3=, 21.45

(RSRP)

Reference Signal Received Quality RSRQIEFLTER &2 Reference Manual /3=, 21.46

(RSRQ)

Total Received Power —(EIEW I T B B TR BRI SR TR AR, DB S Reference Manual /47 21.47~21.48
(phase)l LA B EWMIEETE A

Strongest Transmitter FEEBURIAEZERINE P SR AL ER 58

Strongest SINR Transmitter W IRA RIFSINRRIRMN 5 88

Channel Capacity / R & FH FShannon-Hartley theorem{i & f4{5 18 T A £ X Reference Manual /3%, 21.49

REMC‘:.“.-'MO © Remcom Inc. All rights reserved.



MIMO Output Overview

. Wireless Insite # MIMO ##¥REF—#RA Ray Tracing B ER A TERERIE, ATMIMOKIRE EL ABMNREEE, XEINERNESAUEREFS,
i AR HEEWireless Insite i F A NIRE R EH .

1£ Output EEHY Channel data for MIMO analysis A $EIEE$TH MIMO Browser £ 85 Xigie B H AR B 4 .
MIMO #R#FEA NEE S S ERRFIATEE .

%78

Complex Impulse Response Fn— A AR ka1 4B )

Direction of Arrival FN— AR AR L AR [E)

Direction of Departure Fn— A AR ka4 4B )

Received Power FN—Ax ARk L AR [E)

H-Matrix MIMO 18 i& 4B & Reference Manual /3% 21.50

RMS delay Spread FEIBIENNHEIR §MIMOFEG 2% 5 K 4R & K 4% B LIS R AR IE Reference Manual /4% 21.51~ 21.53

HTIRE

RMS Angle Spread of Arrival Reference Manual /\={; 21.54~ 21.65
RMS Angle Spread of Arrival Reference Manual /\={, 21.66~ 21.77

REI\AC':.:‘\.-"Mo © Remcom Inc. All rights reserved.



Output Files

. \F/\I%i;gless Insite AR L BR MIMO it 2 9b, KZ &84 .p2m XHE, AR TR XERBEBIEN BT R B —RTXTHEIXHE
= o

- EIfE& p2m 3k point-to-multi point, & —TX BE¥ % RXEEREIE.,
© HBTIXTERAXEIL B RFOHEARIIE, FTUATTReHEERE, ARFRFEESERNEERN, B ERE —LRARIMREER

T2 e 8
_= . . ID |4 |V|A4PG | Tx| Rx | Description | Type
= |demo_reside ntial_arealpathst001_06[f003pZ2m L |4 ¥ Tx MIMO TX1 points
- 2 (4 ¥ Tx MIMO TX2 points

3 A ¥ APG Ex RX onroad route
4 A ¥ APG Rx RXroad2 route
5 A ¥ APG Rx Gpndl enid
6 A ¥ Tx WIFL points
7 AV APG Rx Route 2 route
8 AL ¥ Tx Indoor mm Wave points
9 4 ¥ Tx Indoor mmWave 2 points
1 |a ¥ APG Bx  Indoor mmWave RX route

v 11 |4 ¥ APG Rx  Indoor mmWave RX grid grid
12 |4 ¥ APG Ex  Indoor mmWave grid 2 grid

. 12 |4 ¥ Tx Indoor mmWave 3 points

E1g7E bl 14 |4 V APG Rx  Indoor mmWave RY grid 3 grid
v - a S
« EUHERERSE, r003 mEk
- HEEEHE, EHEEE.selup Project ID 7% 3 fi5—# RX.
RS !
. ’% ] 5 N é £re N N .
?x%fﬁ%ﬂ"]nﬁﬂi, tOOl_OG'ft . §§§¢%§/§%*§EE/§ PrOjECt IDO

% Project ID & 6 f955—#A
TX Ay L{ERE .

REAAC':.:‘\.-"IV\o © Remcom Inc. All rights reserved.



Output Files

g Wireless Insite &t XA BIRER G AR EFAKET, IIEMFRE, BESEEHRNERERE D —3O 8.

Complex electric field for strongest paths fspower  Received power in free space in dBm
cir Complex impulse response for strongest paths fspower0 Received power in free space with Isotropic Antennas
doa Direction of arrival for strongest paths hXmag
dod Direction of departure for strongest paths hYmag Magnitude of H-field X/Y/Z components
doppler Change in frequency due to motion of transmitter and receiver hZmag
dspower Received power with diffuse scattering hXphs
T — hYphs Phase of H-field X/Y/Z components
E— Magnitude of E-field X/Y/Z components e
eZmag hrms Time averaged H-field magnitude
erms Time averaged E-field magnitude mdoa Mean direction of arrival at receiver
fspl Path loss in free space in dB mdod Mean direction of departure from the transmitter
fsp10 Free space path loss with Isotropic Antennas mtoa Mean time of arrival in seconds

REMC‘:.“.-'MO © Remcom Inc. All rights reserved.



Output Files

mxtoa Mean delay Excess path loss in dB

paths Geometrical propagation paths XplO Excess path loss using Isotropic Antennas for free space loss
pg Path gain in dB xtoa (Excess time-of-arrival) delay of strongest paths in seconds
pl Path loss in dB

power Received power in dBm

sX

sy Cartesian X/Y/Z components of the Poynting vector

sZ

savg Time averaged (RMS) magnitude of the Poynting vecto

srms Time averaged propagation field magnitude

spread Delay spread in seconds

toa Time of arrival of strongest paths in seconds

REAAC‘:.“.-"IV\o © Remcom Inc. All rights reserved.



Output Files (p2p)

»  Wireless Insite &t th @ HE5E F F R B B EINXAE, B UERITE R FBp2p, F point-to-point Z &
. HTEEXNENERAR, EREAFAERENRESIRE.

. MAgfr BB ERIAp2mIAE, B rxEI AR G A - k2 2=
= nE.| E%
Demo_system_analysis‘ pdpltoo3_04.r005_02.p2p fdef Cartesian components of electric field vs. frequency
pdp Power delay profile (received power vs. time)
tdef Cartesian components of electric field vs. time

Layout properties
@Wl’reless InSite 3.3.4.1 - Main: (Untitled Project) [G

Defanlt Project Edit View Help

Spacing (m):  [3.000000 - ~ 2 &
° %ﬁ*ﬁ%iﬁi\ﬂo Rendered size (m): [v  [0250 O-& E‘ n Hi .E_"'A_J E | =
Average velocity (ms):  [10.000 B tmages | [t Feotues | 5E Materials | JV| Wavet
w} - a s Edit control points | s "
o EUWHERARSE, r005_02 FAFk A fuea F3D.ro.p2p
Project ID & 2 f9is—#H RXH Ceemeyipoupnt  [Ves = - Area: F3D_p2p
- EEERE, gMFER.setup E’]”LZTEE% = 7 Enable PG for X3D [&-Point to point
YAEE & . 5Bl o Adjacency Dfstance (m): [ | Tse Stody Area Overside | | B-Power delay profile
=} o \ m 1')(1
° g§%¢ﬁ§ﬂ"]§ﬁbﬁ; t003_941’t 0K | _ Concel - @-Hoint to multipoint
%< Project ID & 4 f9i5—4 .. Graphs
TX R EE3(E R, v

« ZRX f9 Layout Properties a5

. St — '
EE Generate p2p output & Yes, Output 5= & #2 /1—f{# Point to

point&i 2L

REI\AC':.:‘\.-"Mo © Remcom Inc. All rights reserved.



Output Files (Communication System Analysis)
«  Wireless Insite BE RSO LEMEES p2m AW X, e 27 NEU—REEXHE, EEANELERATHRENYEERZEE

FRANEAEMAES TX Ei.

noise Total interference, total noise, signal-to-noise ratio (SNR),
signal-to-interference ratio (SIR), signal-to-interference-
plus-noise ratio (SINR)

demo residential_ared|rsum|.
rsum Strongest power, total power summed without phase,

total power summed with phase, best SINR, receiver
signal strength indicator (RSSI)

demo_residential_arealpoise

rsumlte Specific to throughput of LTE systems, contains the same
values as the rsum plus received signal received power
(RSRP) and received signal received quality (RSRQ)

o BEUBHERARTE, 7 BRE

| Project ID & 7 f9i5—43 RX, st2r Receiver’s strongest transmitter
N
st2rsinr Transmitter providing the best signal-to-noise-plus-
- HEEE, gNFER.setup interference ratio
XiEREE . I
© BUBRREL. ! ber Bit error rate
.« BHBRMmTE 11_6RE tp2 Throughput, capacity, and modulation and coding
Project ID & 6 i —4ATX scheme
A LE S,

REMC‘:.“.-'MO © Remcom Inc. All rights reserved.



3 SN

Output XX FENE

-’

. Wireless Insite fy p2mig i Mg — R EFHFERN, FNXIEEIEEE —RIEERRZUEERT, H2FREEIESE8URIUE,
H F o] M #reference manualffi &% J % 248 FME ..

© BTTXTHEIASEEASERENERE AN RRREERSHREL.
© DTREEERFMNTEN ARG, bR St

# <number of receiver points>
# <receiver point number> <number of paths for this point>
# TX pt summary:
<received power (dBm)y>
<mean time of arrival (sec)>
<delay spread (sec)>
path summary:
<path number>
<total interactions for path> (not including Tx and Rx)
<received power(dBm)>
<phase(deg)>
<time of arrival(sec)>
<arrival theta(deg)>
<arrival phi(deg)>
<departure theta(deg)>
<departure phi(deg)>
interactions summary:
<interaction description> (Tx:transmitter, Rx:receiver, T:transmission,
Rereflection, Didiffraction)
# <cartesian locations of interactions> (including Tx and Rx)
L
125
-105.101 7.36594¢-07 9.79081e-08
12-106.015 -7.57307 7.81293e-07 90.3366 -53.0008 98.3521 -48.4857

. WEEEERS HXBNBRMEE —m |

HeoE o e o e e e e R

Tx-D-R-Rx
40,4684 54.0891 5
° P\] g%ﬁ#}%%ﬁ ,53\ <4+— 594554 32.639 0.794359

145 146.536 1.63131

107.316 196.700 2

25-107.058 -161.424 6.64398¢-07 90.4162 -123.629 98.6057 179.438
Tx-D-F-X-T-T-Rx

40,4684 54.0891 5

12,6369 54.3622 0.758024

55 118.053 1.31373

56.2947 120 1.33071

FAAAr 1A aAne

REAAC':.:‘\.-"IV\o © Remcom Inc. All rights reserved.
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Output XX FENE

-’

*  path XHERRAMNEH XE, FREFMANEENTE

|#<Transmittcr Set: Tx: 6 WIFI - Point 1>
# <Receiver Set: Rx: 3 RX on road >
#|<number of receiver points>
#{<recerver point number> <number of paths for this pomnt>
X pt summary:
<recerved power (dBm)>
<mean time of arrival (sec)>
<delay spread (sec)>
path summary:
<path number>
<total interactions for path> (not including Tx and Rx)
<recerved power(dBm)>
<phase(deg)>
<time of arrival(sec)>
<arrival theta(deg)>
<arrival phi(deg)>
<departure theta(deg)>
<departure phi(deg)>

Interactions summary:

E—HARXH HRXEEE
RXEsiRYE, BREHE

<cartesian locations of interactions> (including Tx and Rx)

B Z £ 4 received power, mean time of arrival, delay spread

-105.101 7.36594¢-07 9.79081e-08|

12-106.015 -7.57307 7.81293¢-07 90.3366 -53.0908 98.3521 -48.4857 |
MAEA B, AT PRIRBRA S OEIAY, BRTIE, A6, HESE, K

404684 54,0801 5 Efthetasyr 2, MEMAphinE, HEAtheta 92, HEMAphin =

59.4554 32.639 0.794359
145 146.536 1.63131
107.316 196.709 2

fit EET RIS TX AR RX (S EREAER.

ol o i e s

:reflection, D:diffraction)

<nteraction description> (Ix:transmitter, Rx:receiver, |:transmission,

REMC:i M

25-107.058 -161.424 6.64398¢-07 90.4162 -123.629 98.6657 179.438
Tx-D-F-X-T-T-Rx

40.4684 54.0891 5

12.6369 54.3622 0.758024

55 118.053 1.31373

56.2947 120 1.33071

62.946 130 1.41796

© Remcom Inc. All rights reserved.



Output &%

© RHEVEEMNREXE NFURRBEE, 7 —-EEERNENEERENERSTINEER.

o FEEET Wk~ % Dy ZE B3
# <Transmitter Set: Tx: 8 Indoor mmWave - Point 1> / o, SOURPERAR }#<Transmittcr Set: Tx: 6 WIFI - Point 1>
# <Receiver Set: Rx: 5 Grid 1> \ # <Receiver Set: Rx: 5 Grid 1 >
# <X(m)> <Y(m)> <Z(m)> <Distance(m)> <PathLoss(dB)> # <X(m)> <Y(m)> <Z(m)> <Distance(m)> <Power(dBm)> <Phase(deg)>
137399 TT.8%9T 1 93.3630 120.821 1 137.399 11.8891 1 105.794 -76.0364 49.7276
2 140.399 11.8891 1 95.7188 119.333 . 2 140.399 11.8891 1 108.549 -83.5045 -159.545
3143399 11.8891 198.1091 124.666 " BURNEESD ‘\ 3143.399 11.8891 1 111.317 -77.9456 -76.743
4 146,399 11.8891 1 100.532 119.121 4 146,399 11.8891 1 114.097 -73.5177 34.8193
5149.399 11.8891 1 102.985 110.971 5149.399 11.8891 1 116.888 -71.1953 118.141
6 152.399 11.8891 1 105.467 122.245 6 152.399 11.8891 1 119.688 -70.5167 -177.868
7137.399 14.8891 1 91.5176 118.807 7137.399 14.8891 1 104.634 -76.5539 155.505
8140399 14.8891 1 93.919 115.75 8 140.399 14.8891 1 107.419 -72.563 -107.217
9143.399 14.8391 1 96.354 112.972 0143.399 14.8801 1 110.215 -70.6332 -36.4834
10 146.399 14.8891 1 98.62 113.832

FRAZIHE RX BiReE, X, Y, Z 842, ERIhE, Efr
HZEA RX BimsR, X, Y, Z 442, BR{TIEFE
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Output XX FENE

-’

© BHENERGAEARNER, LgEKREM Full 3D ERRANEEANEL, XETESAREREBINER, AFTUZEX3D

By 1 SR RIAR X

# <Transmitter Set: Tx: 1 TX route 1 - Point 3> I
# <Receiver Set: Rx: 2 RX1 > OREED, HXENFOIR
# <number of recelver points>

# <receiver point number> <number of paths for this point>

# <path number> <phase value(deg)> <mean time of arrival(sec)> <received power(dBm)> . RXZEMHE

. Full 3D (§BHER A 1 5 S BD3FHR
i R-Cf“’cr SELIX e Sche A R

25
0.21521582E+02 -58.532

L

1 . . =

o1 > R 0.21482307E+02  -60.467
1 -157.236 3.59906¢-07 -84.3703 > - RENARRXENRR BENBE. 0.14490439E+02 -66.833
2 -151.584 3.60154¢-07 -87.7179 0.13617907E+02 -67.033
3-161.774 1.06852¢-06 -106.081 © WEFHESRXEHHE, BEHKE. 0.14478922E+02 -67.881

4 -161.811 1.0686e-06 -107.194
5104.88 1.07212e-06 -136.539
6 17.124 9.57404e-07 -140.242

0.21365749E+02  -68.002
0.13651215E+02 -68.084
0.24113490E+00 -68.512
0.22901165E+00 -69.385

NOCO 1 O LA e LD o —

HERAE BISARTE, B, FIOHUERR, BElohE

MZEE AR SRR, £L AR Hz), EHRIIE (dBm)

REAAC':.:‘\.-"IV\o © Remcom Inc. All rights reserved.



Visualization

. ngless Insite o] [ FAE0FE 77 T AR e e 12 IRIE A9 B B AR Bk, kIS L AV A B R & ko] UB AR [E

y —ﬂﬂ‘%i‘fﬁbﬁﬁﬂ Communication System Analysis o] |} & # 7 Output £, MIMORIE#EERIHEEH 5 4
BASEEFTR MIMO Browserig &,

© HAFTREENTNESRE

SRR HMS e B SatthZE.,

A ST ARES S 1 Project View 5= 1RE 1L,
RiZEENRE B M7 Project View i ETYIEEN .,
RARENA NS ENEE UBEBNATRNEL.
ERAFREANREEE.

F Excel 130 & HMIMOH Ef# H
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Visualization

17T m | e || T e @

b Images ‘ |-|-|1 Features ::::: Materials ‘ N\ Waveforms ‘ @ Antenr

EliArea: Demo communication sy New ’
(= Point to multipoint Open ’
#-Complex impulse respon Import >
[#-Delay spread
[+ Path gain -
- Path loss Open
=- F:ropagatlon paths Plot
=-WIF
-WIFI, point#1 -> R Yiew
WIFI, point #1 -> R Play
- WIFI, point #1 -> G Properties

WIFI, point #1 -> Indoor mmWave RX
- WIFI, point #1 -> Indoor mmWave RX arid

« BRBRABEERE—MEBUZBER G THEL .

REMCIEM

EliArea: Demo communication system analysis!

Point to multipoint
Communication systems

Channel Data for MIMO Analys

--Graphs

New >
Open >
Import >

Browse Results

\

MIMO Output Browser

MIMO 4 #&#5%E 4 Bl -2 1¢ Channel Data for MIMO Analysis
ERE B RAEEEITH.

— Channel
Study Area | Demnn communication system analysis ¥ |
UTD Instance: |1 [~ Include AL
TxSet |Indaor mmWave 3 ]| RxSet |Indoor mmWave RY grid 3 -]
TxPoint: | v Inclode A1 RxPomt: | ¥ Inclode &1
Tx Element: |1 T Include A1 RxElement: |1 I Inclode A1
— Actions
+ Exportto File Output Category: |Received Power LI
" View in Project View Data Type: | | Export
" Add Plot to Graph Plot A gainst. | =]
Data Views |
Closz
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Visualization

- HEREEEREENREEL, & Output 80 M= ERE

P i

El Propagation paths

T |:;|--Propagation paths |$|--Rr0pagation paths
. B-WIF . EWIF . E-WIR
P WIFI point #1-> RXonroad WIFI point #1 -> RX on road WIFI po?nt #1 -> RX onroad
;----W|FL point #1 -> RX road 2 - 1 ..WIFI, point #1 -> RX road 2 ~WIFI, point #1 -> RX road 2
. WIFl_point #1 -> Grid 1 LV coint#1 s Grdd -WIFI, point #1 -> Grid 1
..WIFI, point #1 -> Route 3 é--W|F|. point #1 -> Route 3 Mﬂm
! nWave RX O S | & Receiver #1: 25 paths.
int #1 - i 5 ) T - x
ﬁ:i: po!n: #: : njnnr mmﬁave R’,(dg;_'d - Receiver #2: 4 paths. ;""Path #1: Tx-Rx (-67.03 dBm)
EMW|F|‘ po!nt #1-> | door mmwave g;l( id3 --Receiver #3: 6 paths. E----Path #2: Tx-R-Rx (-67.73 dBm)
..... , poin oor mmWave RX gri __ Receiver #4: 9 paths. E""Path #3: Tx-D-R-Rx (-91.12 dBm)
- Receiver #5: 6 paths. 5----Path #4: Tx-D-Rx (-96.22 dBm)
- 7t Propagation paths ~ T & f 1t H # K
TXERE -, RAZRKTENEETXEEE
FIRX,
« HHRXE—EMEIHE—HRXEHNE— « BHRERRXEE—ExEs HiE—ERXERE
« REBEYE RXITHBRAEEE, EE Load, fEIRXE, AR RZ BEAVER 1S
MEHRNBCEIR, B2 %ﬁﬁ# ERen Prolect
View RERET. - AR ISR RSN RIE,
© NRAHFEEFIRE View B EE/RTE Project
Output Properties 5% & I f K R B2 AIER 1S,
WREVBEE DT EERT, AR TAE
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