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« Additive White Gaussian noise, AWGN, XX THIAS AR EFEIT AN (Alphabet Size)sEH :

3ER Threshold:

e PAM, FtK/N2E1024
* QAM, FTAk/N4FE1024
e« PSK, FILK/N2E4L

« DPSK, Zitk/N2E1024
 FSK, FxA/N2E64

e MSK,ZFTk/N2

* Theoretical Fading GRAIEIFEEEEE) , XPMNHERERENEEEE A HNSEL 5.
* Theoretical Fading X % #SISOBER %, XHFHIUTHIAG KX F T A/ (Alphabet Size)StH:

« 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 It A=A BERITTE TR .

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.

X—RIE X FTTEEBERMITH

* Semi-Analytic 77A{XRZFFSISORER S, FFHUTHIAT TN R F T K/ \(Alphabet Size)StFEl:

* 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

»  BERMITESEA/E M AT MXAEMainE O AOutput A RITIe L,  SU2+T T H SO B AR

£- 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£OutputTiHE & FFCommunication 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.
0 7.0368781090¢+0] 0.9839069740¢+01 4. 3000000000¢+00 5000000000040 -7

“ombined Tx's EFOpentTAXE R MM E X, BEEEE—/RX

RHBER.

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

R e I C - RGBTSR EE D BRSO
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Throughput (—#%)

Wireless Insite TJ [}3&1d Communication System Analysis iz FIZILTh R #ET/E4ME kB2 U REX
M BEFETR

21T Throughput 2ATR R FHZATM—PTENGE, FEMARGHRXEE TEBNZERINEREH .

Professionallx ByWireless Insite ©] Y #{7LTE, WiFi (802.11n, 802.11ac), WiMax =fsrAE B E TN AL
AR BEERNBEMYNELEEDS .

MIMOJiR fWireless Insite 9 F /o] IN7E 1% B #MIMO methodt= /5, 3% 7EThroughput Options# A\
PRI Throughput>X Y, BIofET{HEZERH#TSG/MIMORGE4IE, KEHFMLE.

BTEHEZS, RN KEEEREF TR, ENmiTtEH R o1& *%Reference Manual
14.2.6.1,

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



Throughput (—#%)

Throughput Options
~MIMO Method &:ire]es Access Method: | WiMax ll
(=) Boamforing | Diveity Thioughput File:  [LIE
Tx Beamforming / Prcoding  [Max Ratio Trans MRT) v Signel Bandwidth QdHz) gg%’% %;ﬁ
Precoding Table | User-defined Table
Rx Diversity Combining |M&x Ratio Combining LI *
(" Closed-Loop Spatial Multiplexing (SVD) © MEBEHEFRTELESTHBENN, KEEF=M, 2
B AWiMax, LTE, M ®WiFi (802.11n, 802.11ac), F /Tl ik
~Thronghput Options % User-defined Table 35NN B BB E ML N FI Y.
Wireless Access Method: I WiMax LI
Throughput File: - [fnfernal | .
Signal Bandwidth (MHz): [70 =] Throughput Options / - _ :
Wireless Access Method: |User-defined Table ]|
Wireless Access Method: |LTE | . _
*  MIMO Ji Wireless Insite ZE#=E! 5 5 AMIMOX 2 19 % 5¢ Thooughpot Fle: [oe101 _| > Throughput File: |Select a File --> /
SwAEPANAAASRE, MIMO Method X BR#HUE .
Signal Bandwidth (MHz): [20 ;l\ 3% User-defined Tabl s :/ -
° \, _ - 5 \j_ . > ~ g 7
~MIMO Method FRFE R ser-de |ne:Aa iﬁi\ };1_1:_\7':'3 Et}k)}ﬁ;}tf_ﬁ 7
WX HEtt= AFHBREHIATASBTHAR
(= Beamf orming / Diversity {ETJJ‘.LRX$\§ °
Tx Beamnforming / Precoding INO Beamforming/Precoding ;I
Precoding Table
o Divarcibv Comhinins ! _I - Throughput Options
Ex Diversity Combining ISE[&CM]’I Combining -
" Closed-Loop Spatial Multiplexing (SVD) Wireless Access Method: ILTE ll
/ Throughput File: [fimal
- Throughput Options - - I —I
\jm Bandwidth (MHz): [50 <]
Wireless Access Method: 1802 11ac | 14
Throughput File: - [fuiermal _| g
Signal Bandwidth (MHz): |4|:| LI %g

*  MIMO it Wireless Insite ZE#5% 3% HF FAMIMO XK 2k i & 598832 K #1.3¢ . & R SE LRy BTN IS s S D e Sy AL E A S T i e
Wireless Insite Professional H&E’J}ﬂy}:ﬁﬁ, MIMO Method IZiJ%;E%SE;‘%ﬁIiﬁo RIERAPEEMNEEIN, TUNEREFEENNNESHR, XMEBESEEREHNES

WRRE, EAAFBEENEENIUN, BRERREETRAANREE.
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Throughput (—#%)

gt Cptons BIEHMY AR Coding rate EFNESHERE (MHz)
Wire]essﬂ:cessMeﬂnnd'_P‘wJ j
Throughput Fie{ [LTE QPSK 1/12,1/8,1/4,1/2
: Wi 2 802 11ac WM 12 1 2
st 0] AL e IMax 160AM 1/2 >, 10,20
64Q0AM 1/2,2/3,3/4
QPSK 1/10, 1/6, 1/5, 1/4, 1/3, 2/5, 1/2, 3/5, 2/3, 3/4
LTE 1.4,3,5, 10, 15, 20
160QAM 2/5,9/20,1/2,11/20, 3/5, 2/3, 3/4,4/5, 5/6
W AT EL SRS, > 640AM 1/2,3/5,5/8, 2/3, 17/24, 3/4, 4/5, 5/6, 7/8, 9/10
B BATNEERESHE. BpSK v
« LTE, WiMax, WiFi&@BE e HiEENE
SHEA T UIRR AV AR, APEE aIpel 1/2,3/4
HBEMUIEERARABTREFESTH. 802.11ac 160QAM 1/2,3/4 20, 40, 80, 160
o FEMNEEDEFARIAR AR 64QAM 1/2,2/3, 3/4
256QAM 3/4,5/6
BPSK 1/2
802.11n CoLs 1/2,3/4 20, 40
16QAM 1/2,3/4
64QAM 1/2,2/3,3/4

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



Throughput (—#%)

«  KTLTE WiMax Y% 802.11n. 802.1lacz4MNB At BT EF @ EHY BAF 2.

B Rk FUser-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

*fMessageFH O J5, %
T Throughput File j5 & #93%

Message X ® SABRFPEENBEEHD
WY

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{

—

* ERFEmIEEUser-defined Table2 FR M SR EAMMS, HRIER « Communication System Analysis 3Z#F txt #8289 S ML A
FAEX B EIU, BRAEEBEIURES Wireless qugggﬁﬁ_/[\){xtyifg %y),;—‘;eg;g aﬁ? Vﬂfﬁﬂﬂéﬁfﬁeiﬁs}:
Insite. A

method) Bj =],
o FAPAEEHEHARE, 5T XRY4 Communication System Analysis.
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Throughput (—#%)

banduidthiiz 20 |_» * 5573 <«— bandwidthMHz 100 | ¢
« Throughput X#HNRAA S g1 H oL e
ghput XA AL R IF > 4b|4.584 | TE MCS QPSK 15 0.21153.87 QPSK_0.40¢
~0.70|7.224 |LTE_MCS_QPSK_1_3 4.54 [101.01 [QPSK_0.75¢
© APRRIEABREBEOME, 1.54| 10.296 |LTE_MCS_QPSK_1_2 <
AU b vt E R TN eyt | 6.941107.74 PSK_0). 80
. . L QPSK_2_3 3.48 [134.68 |QPSK_1.00¢
- XEABRRRESHEAR, - BEEd 6.36| 17.568 LTE MCS_16QAM 9 20 / ] o
MR ESHRETERL, StEME 6.94(19.848 |LTE_MCS_16QAM_1_2 10.841202.04] TOQAM0.75
NEEHAR, BRIMEES N BENE 7.92| £2.92 ITE_MCS_16QAM_11_20 12.411215. 43| 16QAM_0. 80¢
RRESTHE. 8.48| £5.456 |LTE_MCS_16QAM_3_5 13.74]269.36| 16QAM_1.00<
. GBS G4t KRR G 9.44| $8.336 |LTE.MCS_16QAM_2_3 16.46303.03|640AM_0.,75¢
bandwidthMHzZ=—#& EEIN— M8, T 10.84(30.576| LTE_MCS_16QAM_3_4 ; ; o
NA=1T, BT ARERIE(SINR), BEAA 12.44|32.858| LTE 18.131323.23/ 640AM_0. 80
AR RLO(STVR _MCS_16QAM_5_6
dB, E_fTABME, BEAIAMbit/sec, 26.0 404 .03 |2560AM 0. 75¢
By 13.10|36.696¢| LTE_MCS_64QAM_1_2 27 5 k30 07 hseon 0. 50c
13.78(39.232| LTE_MCS_64QAM_3_5 : 9T [RS6QAM_0.
o XASFEHE SRS fE R I I 14.1B|43.816| LTE_MCS_64QAM_5_8 33.3|p38.71 [R56QAM_1.00 ¢
Signal Bandwidth3g & /
Thronghput Options - ° 1%—“5?% tt o
” Wireless A Method: I :I ’ 15D§%tt
Throughput Fi.le; Imtemnl \* ;I ° % D:I: % ° -UEJ %IJ ﬁ ﬁ : % u:l:% ° -IJE %IJ ji ﬁ
Signal Bandwidth (MHz): [20 Zl
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Throughput (—#%)

o HFESEHIH Ay 5GNR_100MHz_3GPPSpec.wam » Reference Manual # 1.2.1—FEILTERE Y
XA Sefil
bandwidthMHz 100 ¢ bandwidthMHz 20 ke
091 55 87 OPSK 0.40- o 40 4584 LTE MCS QPSK 1.5 AR AT R AR B SN
-0.72 7.224 LTE_MCS_QPSK_1_3 - SE—TIR%FT R T Mcoding rate T
«l
4.54 101.01 QPSK—O'%@ 1.54 10.296 LTE_MCS_QPSK_1_2 AR ES N ATRRBES,
AN 959 14112 LIETCS QPOK-2.3 - FATINESEE SINR, FIEE,
8.48 134.68 QPSK_1.00¢ 6.36 17.568 LTE_MCS_16QAM_9_20 RIS, REETFLTES R
10.84 202.02 160AM 0.75¢ 6.94 19.848 LTE_MCS_16QAM_1_2 PN SR, tReference
12.41 215.48 160AM_0.80¢ 7.92 22.92 LTE MCS_16QAM_11_20 I;ﬁ'%réum B3R 1.2.1 A LTEFI256QAM
13.78 269.36 160AM 1.00 8.48 25.456 LTE_MCS_16QAM_3_5 RHCe
. 9.44 28.336 LIENCS-16QAM 23 - ERBEDNOEETTMARS H
16.46 303.02 64QAM_0.75 10.84 30.576 LTE.MCS_16QAM 3 4 = 3% 2iF%75 % Mcoding rate, 41
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 4 transport
27.5 430.97 2560AM 0.80¢ 13.78 39.232 LTE_MCS_64QAM 3.5 block Sizey#E .
14.13 43.816| LTE_MCS|l64QAM|[5 8 |

33.3 538.71|256QAM|1.00 ¢ /

© B LTE_MCS RIRLTE
« AHIRX - Coding Rate, [ Modulation Coding Scheme
FREFABE ! . Coding Rate. 1147 54EH&
. EHpE R BE, 5.8%FR58
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Throughput (—#%)

« Communication System Analysis f§Throughput FR¥5 7 IF #9315
BfE, SR Doutputl TTE AT == & Ak .

« HFLTE, WiMax, 802.11n, 802.1lac, WUKAFBEITE & P:‘:;;:fe‘:’c‘:and Noiee
1%_17]‘13( El‘] % ui% o Receiver Summary Statistics

[ Strongest power transmitter

+ F-TFShannon-HartleyI£it F{51E A & (Capacity). Ew F& FF Throughputs &
- ; EXVHIRX,

& LTE *  EJFFReceiver Summary Statistics for LTE
' B B RR
--Interference and Noise " RENNHRX.

- Receiver Summary Statistics for LTE |

i & Combined Txs

i " Indoor mmW, New *
ey i i . _Route3 Strongest power tra Open >
« LTEZR4:HJReference signal received power, (RSRP), Lonnte & Suongest SNRben oo .
q - Throughput
« LTEZRZ:HJReference signal received quality, (RSRQ). BiindoormmWa  New > Channel Data for MIMO A~ Load
@-LTE Open > iraphs Open
Ch | Data f
aphasnne ata for Import > oot
Load View > Strongest Power
o]
~=pen Properties Total Power
Plot Total Power With Phase
View p Throughput Best SINR
Properties Capacity RSSI
' RSRP
RSRQ

© BRTRAAGE, HEPIEE View,
R iEFRi et ESEERE.

REMCIEM

© BRTRAFER, XEPIERF View,
RN EE#4e L RSRP 2 RSRQ,

© Remcom Inc. All rights reserved.



Throughput

. FHF';IL,U? O;étlput AN AEXRIEFOpen, 5 & B2 T X4k EEAIS Communication System Analysis [&] 8 #9304 3 F1 35 21 X Rz A% B XA FF FAWord 3530 B B ¥ X L
TXTH LAY,

“|demo_residential arear? p2m - LER - _

BRO @EE BHO) BEY) 5F © BHBHTXRTH 2" {555

frmen s e L + HEWEESRRXANBS, XVZUkR, MRXEANEBATRRMIN0), BHREERE, AR
eceiver Set: Route

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

\thwm—'it::tt:ﬂ:t

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

FOANTIAN A Fan

5.0819717342e+0]
5.1181091652e+01
5.1245528016e+01
4.8939732854e+01
4.6633937691 e+01

P R e [atatalavnl

j] demo _residential area te.r10.p2m - =L

2..0000000000e+00
2.0000000000e+00
2.0000000000e+00
2.0000000000e+00
2.0000000000e+00

A AAAANANANNAN L

0. 0000000000e+00
3.0000000000e+00
6.0000000000e+00
9.0000000000e+00
1.2000000000e+01

1 FAAAANAAAN

2.6325000000e+02 7.3162229014e+02 WIFI _802_TTac_MCS_640AM_
2.6325000000e+02 7.6381289776e+02 WIF1_802_11ac_MCS_640AM_
1.7550000000e+02 6.0699839849e+02 WIFI_802_1Tac_MCS_160QAM_
2.6325000000e+02 7.7574575994e+02 WIFT_802_11ac_MCS_640AM_
1.7550000000e+02 6.1449577149¢+02 WIFT_802 11ac MCS_16QAM_

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

23
23
3.4
23
34

« Receiver Summary#g H X#HF “rsum” 1545

- [

¥ \ \ e 3 = ey 3 %7 3r
e ERE e B S BIENEZGARXAMNAES, XYZLLR, FRXEAMER(HT 2 N0, SMESKENTXRRBNERINE, FK
# Transmitter Set: All Tx Ij]_,_,._,\5FD ?;t['lﬁlj]—'—/u *H'T_L, H_'TiS”\lR, 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 7.4611740653¢+01 4.5000000000e+00 0.0000000000e+00 -8.5874221151e+01 -8.3052962472e+01 -8.0044813139¢+01 1.0438541238e-01 -8.2915800287e+01 -1.1666603361e+02 -1.3750233325¢+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 -9.6333158442e4+01 -9.3744207957e+01 -9.0745221921e+01 -1.7550000003e+00 -9.2357304943e+01 -1.2712497090e+02 -1.4767665959¢e+01
4 7.0996284069¢+01 7.1782524926e+01 4.5000000000e+00 3.0000000000e+00 -8.5329043408¢e+01 -8.5147143040e+01 -8.3696208922¢+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 -9.8372921197e+01 -3.8322115315¢-01 -9.5166785108e+01 -1.2916473366e+02 -1.3997948549e+01
4 7 MRARTRINONA2NT A ORRONAQTANANT 4 SNNNNNNNNN-LNN S ONNNNNNNNNALNN ~1 N13AT47181207 21 D13ATA21812207 -1 N13ATA21812207 -3 3717147040000 -0 ARAS0SNRSRA2NT 1 271532330722017 -1 S/NT7IRAT1A~LN]

REMC:i M
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Throughput (MIMO)

« WEERSHEESFEH MIMO X4 H TX/RX B8 T
BET5GIEMN s AR RBEFRANELE DT,

~MIMO Method

(¢ Beamforming / Diversity

o FARPAFES MIMO Method [ & Throughput Options 7 Tx Beamforming / Frecoding  |Max Ratio Trans (MRT) v |
MEEEREEA REIHERXNIERE R, Zralis gl | =]
Rx Diversity Combining IM&X Ratio Combining ZI

* % MIMO Method XLt P E R E X FinES KT A ¢ Closed-Loop Spatial Multiplexing (SVD)

I, MEHERSTRR, DEEAEIR R B ITTHEAK R
X158, MUREEERERELESERNITE,

* 7 Throughput Options Xt A& EE 7 Wireless
Access Method % #F User-defined Table 3+ B #Z A\ B P&t

N N ' A -~ N A LAY N Az S ~ [ ThI'O ut 0 thS
WHX—4A 5GBSR T MBI SR IR B R Y L
55T o Wireless Access Method: [Tser-efined Table

Thro t File:
» MIMO Throughput j=4b32 9% Hth & 7E Output BT 49 <Lt B A

Communication Systems 5 & A, digml Bendwidth QdHz): 100

el L

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



Throughput (MIMO)

* MTx Beamforming / Precoding 38 i AL RAITT, B =FEE,
* 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 aio 1 .I)

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

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

+ No Beamforming, ¥ FE RBFH AN

+ Maximum Ratio Transmission (MRT) : & F BRI EINE, = ERERARER, LRSS R ARIKINE,
E- N EERNYMRRORE, WTESrE s BT ASEAE—FRER, SMEERSTERARS, 1
2R ERBREIIN N RELTMBEN, FELRUROREH R (dversiy) A FRERE B TR
B35,

* Precoding/Beamforming Table : HAAFBITERINESEFRE, Wireless Insite SE KT B HINEH S FFEF
BRI HIEERLE (SINR) IAB—HEAZRER, -
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Throughput (MIMO)

» Precoding XXHHHINE 5 R

@ Beamforming / Diversity « #%#% Precoding/Beamforming table > /5
TxBeamforming / Precoding [ JES IR e vlL) v SEEZANBFEENXHE.

Precoding Table

X . » Precoding/Beamforming table Ztxtig
f XA, BPETRSE. BRISE NN
tbf Bl TJ,

© SRR HH HRATINEFHAID
« FRKIT, EXREHHHEHTEERL

E(N):

Tabulated Beamforming File (*.tbﬂﬂ

Tablef§&Z 5k, name BEFx > FHABTH R

‘ . fRi#E mag_phase i A BRI
BEfREL ¥ begin <parameters> / MEIRTHEIRETR, mag_phase R iE-4E CERE S
name (short description) iz, real_imag X SkEBEARHE R, S format
ZEO

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) \ 3 3%E#F mag_phase B 3 A 7EIX NS EMR AL
4/l num_sets 3 | A, AESEE.
BB R R BT E

WESHN DAL | num elements 4 |— ’

| end <parameters> \

BElER T RE
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Throughput (MIMO)

begin <parameters>
, , X ell(|1.0]/0.00

name 4ElementScanningDipoleArray - Format mag_phase f91&= 211 olligo . o
format mag_phase « KRB € : g
mag units linear e3|/1.0([360.0
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>

: . nve e3|(|1.0/|311.7691
gl 1.0 0.00 WEBH
e2 1.0 180.0 ed|1.0(|467.6537
€3 1.0 360.0 [N\ . 1um setc 3 5l | \ e1(1.0(/0.00

° _ 9 3, FrIXE e F t | S
ed 1 0 5400 SEREAS. ormat real_imag {451 e2((1.0(/90.0
el 1.0 0.00 . Eﬁﬂ_eleT;$nth%4;ﬁ e3/11.01180.0
AF—HNERE
€2 1.0155.8846] = [ICiax enz - e4|[1.0|l270.0
e3 1.0 311.7691 WS EEA NN KL, sk
Fele2e3ed KK, kva

e4 1.0 467.6537 e s Gk + Format i% 3 mag_phase, [ERfmag_units i% %
el 1.0 0.00 / /]\gﬁ& w2 linear, phase_units &% deg B9 & R %S5,
e2 1.0 90.0
e3 1.0 180.0 s BE—TRR&HEx, FTEIRE, linear AYEX
ed 1.0 270.0 Bl 1 MiEHRER dB 2 0, E=THENNEAE.
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Throughput (MIMO)

* K& 5t (Tx) B9 Beamforming / Precoding A SEXRETMZ/E,
FPHRERFRERER RX) RS SHBIEES.

« Communication System Analysis 12U T =FfhizlimEE T

+ Selection Combining
+ Equal Gain Combining
+ Max Ratio Combining ] o R R
+ Selection Combining : RXii K& AN R 2 EFITE, MEEHE &ESINRKE
~MIMO Method MR&LETHERESEAXIMRXNERES.

(+ Beamforming / Diversity

« Equal Gain Combining : AN ERIFHEWHE N REETEREH

TxBeamforming /Precoding [ Max Ratio Trans (MRT) v | BEESHEM, ARMBZERESHRE RABEKESHNBEE.
Precoding Table I _I
, Rx Diversity Combining Max Ratio Combining zl » Max Ratio Comblnmg : ﬁﬁ—éﬂﬂ%ﬂﬁ%—/PRXiZ&inE’\]?;%HﬂE%E’\]

: — AU EIRIE, DUKREMREE&TFHSNRE,
" Closed-Loop Spatial Mﬂﬁphmcvgﬁg}ﬁ%ﬁ%ﬂmﬂ% NIXBARTE, DUORTE AHRIN 1

Max Ratio Combining

o FFMERD O] IMUHF Wireless Insite Reference Manual 17.4 Receiver
Diversity Techniques —5.

REMCIEM
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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 ]:I1-._:n5-1'11r_._r Co J'J'lbl_.l]_]_l]g IM&X Ratio Combm.mg LI sw Bandw:dth (MHz) I 100 LI
(:, !:lgsgd-[,ggp spaﬁﬂl Mulﬁple}dng (‘SvD} .................................................................................................. - PPPHPPHPHPMPIN B A A AL AN AN
\
s BRTNTARHSEUREIVIANNREZS, AP MERELER * MIMO Method R B f/E, &R EThroughput OptionX 1k,
Singular Value Decomposition (SVD) J73%. BAEFTIEMIMOK B R AEE.
* SVD 2R A mA R HEIET, ML AEE, * AP RDUERER M4 B W AR EBRE N EZ B & Throughput File
BN BRATINEER, TEFIZRGZBIE A AR, K FHEHN

UL SISO IE [ R T 1E.

o BERIER D O] IS HEReference Manual 17.5—73, TELLAER

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



Interference and Receiver Summary Files Only

* Interference and Receiver Summary Files Only X/ MEIMSRE—AHGESHINEEAERE L.

Communication System Properties

Short description: - [Ouidoor MIMO [
AN NI L £ QZI: Payi |:|I S N _\\\/ N \A
Transmitter sets l Role I No. points I No. Antennas I 'Leceivexsets I No. points I No. Antennas I ‘ :LX I H ﬁ El] ELI\IE’ %Z ﬁjj Jﬁﬁi?’j—:n I Z: IEJ El] X*é ! @-TI-E [//{—I: El] iﬁu H:II
[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 : : e 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

 Tuongipn oy ey R JZ' « Best SINR

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 Wl e s -~
Noise Powes Density ({Bm/iz): [-T74.000 o FAIEREF AT o] IS % Reference Manual 5521% (21.1.2)

Uniform Interference (dBm): I-ESD.EIEIEI
Noise (dBm): |-1EIIJ 990

[V Include Interference between Base Stations

’—Buse Station Interference Option

REMC:i M

c APTRRANENESHR

et |

© Remcom Inc. All rights reserved.



Communication System Analysis % 4

,E demo_residential_arep.berrfOp2rnm—» + BER (S F R EHber#Zign X4 i,

er E demo_residential_arep.ber|r11.p2m
Sr s ‘ I =+ Output ‘ E demo_residential_arep.ber|r12.p2Zm
,E demo_residential_arep.ber|ri4.p2m
. \ ' — demo_residential_aregq.rsumir10.p2m .| | Licrference and Receiver Summary %t
E}{Area: Demo communicatipn system analysis, - demo_residential_areg.rsum|r11.p2m SFAER rsum BEH SRS .
@1 Point to multipoint . . ° LTE%,,,,J\ﬂjjrsumlte SHMERSRP LK
: S = demo_residential_areg.rsum{ri2.p2m RSRQIXF/ME .
[=-Communication systems : .
i = demo_residential_ared.rsumjri4.p2m

.: Ej Outdoor MIMO &
. | [-Bit-errorrate

=

demo_residential_areg.st2rsinr.f10.p2m

Yileiterance andd Noiie + Strongest SINR transmitter A%
| B Recsiver Sumsmesry Statistics = demo_re5|dent|a|_aree.st2r5|nr.m1\; HEEMAES st2rsinr #3581y
.. Strongest power transmitter = demo_residential_ared.st2rsinrf12.p2m w.

. [@-Strongest SINR transmitter
. @-Throughput

i

demo_residential_areg.st2rsinr.f14.p2m

l Open area WiFi =~ demo_residential_arga.st2r.10.p2m Strongest power transmitter &%
. @-Indoor mmWave = demo_residential_area.st2r. W HEFMAES st2r ZE A,
i @m-LTE ; i
; = = demo_residential_arda.st2r.12.p2m
. i..Channel Data for MIMO Analysis =
Graphs E demo_residentia|farea.st2r._14.p2m .
L e e e s s fot b e
identi : - Throughput %t 2755
,E demo_residential_area.noise.f1_8.r10.p2m = demo_residential_areq.tp2. M tpzr;g%g;jfg%ﬁzﬁﬁiﬁﬁ
« JEAOutputTimm, Communication System Analysisfy = demo_residential_aref.noise.t1_8.r11.p2m =~ demo_residential_area.tp2.[1_8.r12.p2m
@ﬁé—;&gpmmumca‘qu intemSjﬁ/ﬁWr FAFTHX ,E demo_residential_areg.noise.fN8.r12.p2m = demo_residential_area.tp2.11_9.r10.p2m
MR BET UM E R ™ demo_residential_arep.noise.{1_8.N4.p2m " demo_residential_area.tp2.11_9.r12.p2m

c BRESTHAEXGESERES
noise ZiE A XIS A .
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Communication System Analysis % 4

» P2mig3Hy Communication System Analysis#i ! XA 2 txt& A, o] X E # AwordF 34477,

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#4HAZRHEERE R,
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 SRS YRR 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 SCRY SRR KRS T
(dBm) : Total Power With Phase (dBm) : Best SINR (dB) : RSSI (dBm) . LTE R 4:Hrsumlte Sy,

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

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



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 RS R BRI,
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 N )
# Recerver Point (#) : X(m) : Y(m) : Z(m) : Distance (m) : Strongest SINR transmutter (Tx Set# : / * st2rsinr AP ERAY AR
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 TREEBREER R
(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

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



Output

hESEMZE, BT XA Output DT RIT 5t 10 /£ 5T E AL (b &8 FhEE, A T 2
&, #AViewEOHERERNATRETR HHEZRELEE, 0o UHENI,

Wireless Insite §9 output Bx 7 MIMORER1Z{E R 25, #HR2MAEXF(TXTIRNEFE, EltS®Ap2m B A
oJ | & £ fHOffice word 5 Wordpad$]7F.,

MIMOARX A R BRI 5 XA P AbInEE, EERtEp2m, EEAFEEAXFHRERMEITT 5
NS plexcelig = XA,

W UA—EE =T TRAMTALABI T X EN S ERE, EREEESAZIE=TTNINERRELE,

XMBMERERE, KZABFTETXCDEHFRENE Y, FERESHE D AP S %Reference
Manual 88162 M K 5E21E,
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Output X+

«  Wireless Insite iy output X4k BIAERAENERZ, BREEHWOTE,

F0Study areala] & FlCommunication System

Analysis [&] 3 BY X 43

TREXHX

HY S A3k

o ITEXHEETESE—ANEES/NIAP Ay fStudy areald & IS4k, « HHPAIRE—E L Communication System Analysis ff, Study area {43 i
Kk BRIX/>Study area E’JWEE@E’WEEFEiﬂ’]?&%‘%&ﬁifﬁfhﬁc#%ﬁT ;ifﬂg H—E| 2R, 3R A9 Communication System Analysis it 3C
2,
« ARTIRE Z ARG E & 4#IStudy area— R ff Hactivate—/N5§ % /> Study
area Lt 773 —/ Study area 816>k, B—NREI8%, WEHpropagation model + Study area X {4k B H RSH K A 3 F(activate)flyCommunication System
#BIL£FEX3D, N Wireless Insite SR BRIX & 4B Kray tracing, {hREZR) Analysis ST I 4E, ERAMNBERESITASHT, EMASELX NI
BIBLTE XS R B9 S 3k,

« F Pt l—Xactivate—-Study area BB & A ERIEEREEGE, LA REES
MNAE SR 240900 MHz, 1.8GHz, 2.5GHz, Hix &34 Study area, §—>
Study area Sf N — MK, H—XHERFEHA—NMAE Hactivate — 4 Study area,
Jzﬁ?dt—ﬂd%?ﬂyﬁ?E’]TJ?E?*%%WJEIEXT?‘E’Jf(#i’%iﬁfﬁ;fz/w
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Output GUI

«  Wireless Insite §9 output =# & H I FEMaintg O g9Output Tl &

@W\'re\ess InSite 3.3.4.1 - Main: (Untitled Project) — L
Project Edit View Help
-6 ® 9B » 8 & * $ZTOutputizig, tI#ZEOutput T,

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

Project Edit View Help

. HHES Eproject, 3 i RN AT B — R (5 E HIOUtPULTTE D-E-H ® @0R»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 ~Comp|ex impulse response
DG E B QR & & e Delay spread - AFTE, BANHGBEE, Ao
5 [mages ‘ |-|-|f Features | ::::: Materials | N\ Waveforms | @‘ Antennas ’:ﬁ Transmutters / Recetvers | % Study areas ;!;‘; Comm. systems ‘ |-+ Output | -Dfrect!on of arrival ﬂb}(ﬁ-%g@]%ﬂ”ﬁﬁiﬁﬁ#ﬂﬁ%
- Direction of departure TR TR
H . * ©
- Area: Demo communication system analysis - Path gain
. @ Point to multipoint -Path loss
. @-Communication systems Propagation paths
. “.Channel Data for MIMO Analysis b Received
' Graphs 4- eceived power
@-Time of arrival
=-Communication systems

K/I\'i_'ﬁj?,\—j'kk—\’_' 42T [N E | X Fh T E\MFI Throughput
s EOEMEERBAEMoUtpUtITE, EXTINEFREMT B Interference and Noise

o (- 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 {5 &% i (output) SR K E T ZE 4 =Fh:

S} Area: Demo communication system analysis
* RBTEEX3D, Full-3DFEERAM H R H > | & Point to multipoint
. 3k B Fcommunication system analysisf /5 4t I & 4 | Communication systems
*  XRBTMIMOMEXFENH L + [~ Channel Data for MIMO Analysis |
-Graphs

© ZHARRBENAEHES D AMEAOUpUITENNE T A, FFA D3RI Point to multipoint] X
Communication systemB[) o] #& £ iX /8 F % H .

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

.  MIMOfHEH H N B A BB %EFEBrowse Results FTFF,
"..Graphs New >
et Open >
Import >

| Browse Results |

« j%E#Channel Data for MIMO Analysis A5 TH%®E, #*
35 HhigEBrowse Results B e FTFMIMOE &5 i A9 X
WImE.
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Output GUI

. HTMIMOFEMEFIREE MM A X RS~ £ KEEKE,
%{iﬁ%&%wﬁﬁﬁﬁbinawﬁﬁméﬁ?&}ﬁwf‘é’, REEEBEM

MIMO OQutput Browser

ARSEEAFOutputti@E, F¥THAMIMO Output Browserk & ~ Channel
e S HMIMO 7E
U FH HRER. Stody Ares: | Deimn communication system analysis v |
UTD Instance: |1 [7 Include A1
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
-Commumcatlon systems _ Actions
Channel Data for MIMO Anal
..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
+ AL ILERF Browse Results + %EiTMIMO Output Bowsersk #31
MIMO#E X 195 H 45 R
Close

REMCIEM
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Output Request

o] IE 2R A Y &% B EWireless Insite $2{4£AY output, ZE{FESEAGWireless Insite = MAMMEETZ
HREEFBHNRGEIETEHEE B E RN HFREFEER.

RIFETE & A% SR AOUtpUt A M 2 B XN NI T /RIEA e,

EmEFEREMANAEEAERR, WMFEEKS Doppler Shift =72 H F 4k Time of Arrival,
Wireless Insite=E T & AR E£1TE Doppler Shift,

AP T DR R ZRay Tracingiyfi Bt , MIMORYIRMAY % LK HEE, Communication System
Analysis 44038, ETFHEREREHEEOERENGEMEDEREN.
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Output Request

Project Edit View Help

™ Origin: [Using local origi -] REBUNSERERRXYLER
New > B N Usfng hafng,m-l =l Use global origin : REI4 F R =1
Open > | p levation: o TXS 2B S
Import > | Project output properties . Usglocalwc‘;l\'iz;in XA B — A
Export > — &5 (A2 ) THEES =
XpO 8.\18.1 - Rﬂferﬂ'me fI&]'ll& /\\\(@'\\\)EI]X&Y%*'—R = %%/\\\X/Ygé*—.ro
Run > — ) o
Save |O - "kﬂlg local Oﬂgﬁl v”/ Elevation: |From sealevel j
- . F te 1 . ~ £ S 5 ;\
s [(Evsion [From sakee | — . From Tt . b 25 B R
CIOSC ® . Mg \‘ %% /\/5\\,0
 Fisld animation From sealevel: X HE ASHER 1
Explore project directory... ‘ -
Clean project folder Timesteps / image: |ln T - REBHH IR B By 5 —Framefd 8] (8] EB
S [ ™ Time-sveraged fields]
Output properies — T . REHEMFEENYIEE S E N8 EENTIE.
—Other options
Default e w"ETE OutpUtEiEJ‘cEn_-E’]fr%&%ig EUIAMEAN25, WRE
* M Project 3 #3%%% Output properties$T Meximum rendered paths: |25 | éﬁﬁf FRENTRORENGT, RARERHMARER
FatiENERERE, - - =Fo
~ Madnus somed peths [ 250 N - BEUBRSBEEOAATUEBIANEE BETUEFR
SaUA
Farzone range (m): [~ [5.000e+03 \ MRS EA—ERTAS.
/

/ |  Cancel | © BREAHHXETRRETNBRZEE.

. XA l_Iﬁ?"WweIess Insite X H1EM, H
PR
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Output Request

Edit View Help
+ ®E%# Output TTEMIPPREMER

{  Duplicate bl KB FAT, L EL BT
| Delete ‘ =351 Move up = Move down 3L
. IQ o Requested Output Categories
| Find
E T‘Il'lﬁt Description
t Preferences... J y Units ‘ Fiew ‘ | Cutput ‘ itn | Importing ‘ Other [ Animated fislds
L lb T [[]Complex E-field
[} ¥ APG K KX . . ; [[] Complex impulse response
§ v ARG R: RY ?;SED Output will be organized in following orndex: Delay spread
' ' Criterion [[] Diagnostic information
Output filter [ Direction of arrival
« M Edit 3£ 83%4% Preferences TR Data type Moveup | EEEE& tlm e
11% @‘ FI ! SE? OUtDUt ﬁﬁﬂ;ﬁ i *E 5@ aeceivelt-t:-tset Maove down | [ Electric field vs. frequency
HIRIFIRE. [ Electric field vs. time
[[] Excess path loss
[ Free space path loss
(¢ Ascendi " Descendi S [] Free space power
. B Output TERHEFAIN i 4 L wenting — . © REE Output WEMHFSEEIR | hean diction of amiva
FH(Ascending); i (Descending) . [ ¢ Alphabetical {* Projectodder [  (Alphabetical)5{I B %S [] Mean direction of departure
(Project order), %Meanﬁme of arrival
Width of Propagation Paths |2 Path lossgem
« & EProject ViewHd B ~HIER R4 5 [CJPower delay profile
A9%E 2 / [V Propagation paths
e Defaunlt Output Requests | Received power
[] Terrain profiles
. . [[] Time of arrival
© REHHEBIAR Y e
* ARBRGEBRARENEH

Close
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Output Request

Study area properties « AT FEStudy area® M ik & L3512 8 (propagation model) & i R /FIR AV HAhE, AT IXE
Short description: |Derno communication system analysi: J E(]ﬁﬁﬁﬁ’% EI\] éﬁ?&; Z:_F':Eg@ ﬁéﬁﬁ El\]ﬁﬁ y [/x% |Jj Fﬁ k%ﬁﬁﬁg—é IET.I o
Propagation model: - * Full 3D, X3D, Urban Canyon, Vertical Plane, Real-Time Triple Path Geodesic, Real-Time VPUP
paga [x3D =] - " T s o~
o LM ERSHE B RAT R R T, BRI AR RIER.
Ray spacing (% v |0.2500
HNumber of reflections: [~ |8
Number of transmissions: [~ [Z Requested Output Categories
Number of diffractions: [ |1 Project Edit View Help
Include Terrsin Diffrsctions: [~ — ~ »
T Ray Casting Limits | Description D&~ E|RHE.EHE| &~
CPU Theeads: [# [] Complex F'fmld b Images ‘ |-|-|f Features ‘ E:I Materials ‘ W\ Waveforms
e — | Complex impulse response
Foliage Model: [Weissherger Model ~] Delay spread SR Area: Demo communication system analysis
Foliage attenuation (dB#m): [Too0 D Djj:rect?nn of arrival |3 P_oint to multipoint
Mobility Platform Time Interval (5): [ O Drrec1.mn of departure - "@-Compleximpulse response
Atmosphere | [ EM-fields \b Delay spread
APG Ensbled: [ APG Accelerstion | [ Excess path loss . .| @-Path gain
MC Ensbied: [~ Siool Cark | [] Free space path loss 7| & Path loss
MPE Enabled: [~ APE | [ Free space power / Propagation paths
Diffuss Seattering Enabled: [~ Diffuse Scatiering ! / [[] Mean direction of arrival / Received power
Output Requests | D Mean direction of departure -- Communication systems
BT I [] Mean time of arrival - '~Channel Data for MIMO Analysis
Path loss/gain -.Graphs
T Output Request &, FTF % Propagation paths
EEEA. Received power
[] Time of arrival - BAEmEREER OAEME Y S B R7EOUtput TTHE .
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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 oef v v ud v Requested Output COST Free Hata OPAR Triple VPUP Walfisch
Complex Impulse Response Complex Impulse Response cir v v v v Hata Space Path Ikegami
Delay Spread Delay Spread spread ¥ ¥ ¥ ¥ Complex E-Field "(/ \(/
Direction of Arrival Direction of Arrival doa ¥ ¥ v 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 ¥

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

H'f'e'(_j X, Y Z Phase - Mphs | ¥ v Y Mean Direction of Arrival v v

Poynting vector magnitude savg v ¥ v

Poynting vector X, Y, Z - v v v Mean Direction of Departure v ¥
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"mpagatlon 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 ¥ ** E_Fi i

-Fields only - no Poynting Vector

Propagation Paths Paths paths v v 4 v Y ¥ g
Received Power Received power power ¥ v v v A . w

Received power with diffuse scatter- | dspower ¥ ° é—%gﬂ TE*%EL—JTE?/&; E/\] i,ﬁb'j 'I:I:‘[ ;‘é %IJ_ IJIK'E'

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

* Ray Tracing AR EI K F— I8, Wl XESKYIESH

—FHAD
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Propagation Model Output Overview

. Wireless Insite {5 B /a2 3212 HE+7PA9 output, XX H A —8Br i 9 E XX EEMERENA, ETHATRIMEES
RAFrEm Y, BFEXATIURES, AP IS%EReference £21E, XMEMEETRE, BEBIMAEER,

© BAXFLRHENBHESEZAET, AR TMERITAR Y MIMO fH 35 X5 Output AL E BN AR 7 AT .
© AR E X AEMARERENT NS AR

Received Power / U T & REHFENE Z AR R EREIZEBURNREE/TNE M FRAX3D#HITHE, FFF/SDiffuse ScatteringTfIRERT, % /=4 Specular
Power, Diffuse Power (coherent sum), Diffuse Power (power sum), Total
Power (coherent sum), Total Power (power sum)ZE£T4HH o

Path Loss / BR1ZHRFE B EENZE TR P INE B &)~ 4 AR EIRFE Reference manual A= 21.13
Path Gain / B {218 %3 MR RIFELERER, XEEASHESR, THAR—Y

EER—MERATH

Propagation Paths / £ &&= HEREFENEKEZE, 82LANRMELINER, &2 W TFAEM EETE @RE
Wireless Insite FT & &y & A9 £ A

Time of Arrival / #£3i% B [8] MR FHEIARXAIRSE] (/AT 21.19) AREXRBSZEZHIRE, SEAEXME
Mean Time of Arrival / £33k MINZRE R F R SEHEA B (8] Reference Manual A3 21.20

1A BT E]

Delay Spread / #E;RY & W REANENRNEFHRE, TESEIXAFEN Reference Manual /A3 21.21

Electric Field Magnitude / 837 M BIBRE XS U= Sk AYEB 35 48 XTHE Reference Manual A= 21.22

=l

Electric Field Phase / B8 374841 B 7Kk KA 2B AE Reference Manual /A% 21.23

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



Propagation Model Output Overview
275 R

Poynting Vector / IE E3E[@ & T?;LB[ E%ﬁﬁiﬁﬁ’]ﬁfi’] EERE Reference Manual /AT 21.24

Animated Fields A 8 17 X B[] B9 2R Ak AR 83 75 =

Complex Electric Field B—KIREMNIRATT/ R RARERRANESEIR(RZ  BTEERRESR, TEERARERITH ARFERTH AL X
&R R 2 A9 52 01m) LEYoE

Direction of Arrival / #£iX 77 [a] AR HA W ST E Reference Manual /A= 21.25

Mean Direction of Arrival BT R EEMPCE K BRIKIL T [m Reference Manual /A= 21.26 , 21.27

Direction of Departure / 41k 77 1] IR BRI MRS R AR TT (e Reference Manual A3 21.28

Mean Direction of Departure BT EEINNEY KRB E & T 1@ Reference Manual A3 21.29, 21.30

Complex Impulse Response (CIR) — KRR ER R % feed B F=EMNEBEEMNESEL  Reference Manual A3 21.31, 21.32
T

Power Delay Profile / TR IER /M,  HR fFE LR B] LR EEL NEFHRETTETTRNARE, Z%Reference Manual AT 21.33~21.36

ThERS FETE...

Electric Field vs. Frequency Q7 {E Adispersive] I L iT12{E, Reference Manual /AT 21.37

Electric Field vs. Time AR MERIETTETTRNARE, S%Reference Manual /A1 21.38~21.39

Doppler Shift / % & #{Ri% 55 BT RS RS ERIEE R R R AP 5TX/RX REH HE R ttime of arrival it s — R, <IUHE

dopplerﬂ%‘%ﬂ’] Bp2m3C g7 IR

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



Propagation Path

*  Wireless Insite FETH&REF AR, EmEsiz(oropagation path)2Fr A h Rf it E A FREREREZ I, HAbREHEER

REZRETHRZMAXYEENTE, EMEASTEE .
MPTTIEETNEEZERS T RAERGEEEEE, FXNRAELENEZE ARNEERREMNEZINIICERBER
ETHEE MM H 5 A

£} 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 (-96.36 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)

. RENEBERN RSEHE OB TRE ARSI
Output TTES] BURTF, RIS —RERZH AT
¢ TX-R-RRxGFFETFR RSB 7, k.
- MBREL, NEETXROIFMRREEIL,

REMC:i M
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Communication System Analysis Output Overview

. Wireless Insite ) Communication System Analysis Z£ T RIE ) Ray Tracing (A RV IR IR FERMIFAIE, #—PHEEHBEAESEXNERERER.
. Communication System Analysis Y% 2 IAp2mviE RN F&, BA—F I UEREFT X LR X,

. X L4 H Bl IXFE Project View & A AJ Output TIE G

. Wireless Insite $2 it py% H B2 ERRFIX T HHNEER

75

Signal-to-Interferer Ratio (SIR) B w8 3N &S5 AR W ThER S G TR IELLLE Reference Manual A% 21.41

Signal-to-Noise Ratio (SNR) EWHR B X N & S22 A I Th R ST A B 1R S IR L E Reference Manual A3t 21.42

Signal-to-Interferer-Plus-Noise IR BN N &SRR MIER TR G THOEIM R IR AR Reference Manual A% 21.43

Ratio (SINR) WX BMZ LA

Receiver Signal Strength Indicator AERORNEWRINER, THRMEEENIIR A Reference Manual /A= 21.44

(RSSI)

Reference Signal Received Power RSRP{N FLTEZR SR (& Reference Manual /3=, 21.45

(RSRP)

Reference Signal Received Quality RSRQINFLTEZR iRt Reference Manual /3=, 21.46

(RSRQ)

Total Received Power —MNEBAMITE RS RERNESTHR AN, DAEESHA  Reference Manual /47 21.47~21.48
(phase) SABEEAEMITEA.

Strongest Transmitter FEEBURI RERINE R SRR EN A 528

Strongest SINR Transmitter FEEWIRA RIFSINRRIIMN X 588

Channel Capacity / R & FH FShannon-Hartley theorem{i B {5 B T A FIB L5 K Reference Manual /3%, 21.49

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



MIMO Output Overview

. Wireless Insite £ MIMO {5EAET—H#%H9 Ray Tracing SR ERSEDTEELIE, BTMIMOBES =4 AEMNKZEIRE ZEIEAFESAXEREFE,
E AP HREEWireless Insite | A SR E NSRS FH .

7£ Output TIE #J Channel data for MIMO analysis FiA &3 E$TH MIMO Browser ME3E X 4IRE S H SIS S H .
MIMO fhE=A A HEERERRTIA T EE .

Complex Impulse Response — B E R AERE

Direction of Arrival F—Ax 5 H 5 AR [E

Direction of Departure —M AR AR

Received Power F—Ax 5 E i AR [E

H-Matrix MIMO 18 i& 48 f& Reference Manual /3% 21.50

RMS delay Spread BT THEAIN K B MIMOFES % B K 2% & K 2 B IR IR BN ZE 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

»  Wireless Insite {5 E#itHEx MIMO Byt 25, REZHFEAE .p2m X4, B ITMMAXEZIRRER BT WA —RTXTAR XA

VAN=P
. 848 p2m 3k point-to-multi point, A&—TX fXf% RXSAIEIE.
. BT TXTAR SR B RENVAHRIIE, FNTESBERRE, HARFEESERNEERK, b UEHE —EHAMSMIEE
X LR
__ . . ID | & ¥ | &PG | Tx| BEx | Description Type
E demo_residential_areapathst001_06f003pZ2m L A : vl : Txl lmmopiﬁu I o
_ 2 A v Tx MIMO TK2 points
3 . ¥ APG Rx 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 A ¥ Tx Indoor mmWave 2 points
1 |a ¥ APG Bx  Indoor mmWave RX route
v 11 |4 ¥ APG Rx  Indoor mmWave RX grid gid
12 |4 ¥ APG Ex  Indoor mmWave grid 2 grid
© FIRABL, {3 i g APG Tx Rx iﬁﬁﬂi ﬁﬁiﬁﬁ ix orid 3 g,roigm
v . BBHIHS, 1003 HR
- BEER, RAFZEY.setup ProjectID Jy 3 Ay —A RX.
X E !
Al + B 5HBAEUHLE Project ID,
TX AR ELIN S

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



Output Files

. Wireless Insite fa i XA EIR X B UARF R R, IKIEAARE, BESHDII L RNBIERE TR —aB0H0E.

-_

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 (FEth S EERA PR ERH T B SX B S, XEEEI1 R Ap2p, A point-to-point Z &,
. BATFXEXHEBEERA BVAPESENREARE.

P TR, R pEEAEA.
18 BX

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):  [Z000000 — —_—
o BURKEA Rendered size (m): [v [1250 D& E‘ n ”i .E_"'A_Ar E | o
Average velocity (mis): [f0.000 !!l Images ‘ fhe Featores = [EE Materials ‘ N\ Wavef
; g Edit control points . ’
\ © BEBAM%S, r005_02 mifak A e | Area: F3D_no_p2p
Project ID 4 2 fiX—4H RX Genersle ppoufput: — [Yes =] = Area: F3D_p2p
« MBE®R, SMELNE.setup E‘]”LZA = = 7 Enable APG for X3D [&-Pointto point
X*ﬁﬁ% o BT R Adjacency Dystance (m): [ | Use Study Area Override = F!OWEI‘ delay profile
> B & = S | [ TX1
© KR5S, t003_041% [0k | Comel & Tt to mulipor
%< Project ID 4 4 #9iX—2R ..Graphs
TX HRE3N = v

« 7ERX A9 Layout Properties & 0%

. Pas /N H
% E Generate p2p output 34 Yes, Output TTE =G Ii—- Point to

point =
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Output Files (Communication System Analysis)
«  Wireless Insite BERSZ DT LTEMS4 p2m g X, s 2 ARV —REE XS, EEANHERATRENYEERZZME

SRV N S RE M AEE TX i,

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)

© BEBHMES, 7 mARER

| Project ID 4 7 g9iX—%H RX, st2r Receiver’s strongest transmitter
N
st2rsinr Transmitter providing the best signal-to-noise-plus-
+ ME&AR, SHEFERD.setup interference ratio
XHEEE, i e
" HUBRE. ! ber Bit error rate
© REsHRS, 16K tp2 Throughput, capacity, and modulation and coding
Project ID 5 6 FyIX—2HTX scheme
HEYELN R,

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



Output AR

-

. Wireless Insite £ p2mig = H X — RSB FER, FHUXEEITESE —BRELEREERT, BE2FREERBEEIBAIEY,
H o] [ #reference manualffi 3k J X E|HEXEE.

© o ETIXTERE SRR O, TN B R RERRRH REL
© TR RRRMEN SR AR . A

# <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

. LIRS, AXRKNAMNEE — |

HeoE o e o e e e e R

Tx-D-R-Rx
40,4684 54.0891 5
. W géﬁ?}%%ﬁﬁ <— 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

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



Output A&

©  path XHEERATAEH XY, FRAFMOELMTENEE,

|#<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:

E—ARXH HRXSH
RXEHS, BEHE

<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:

<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 BRAS, BEPHIMERNSIHRM, BRIIE, 86, HANE K

404684 54,0801 5 L fg thetap &, HiLfAphinE, HAA theta pE, HAMAPhiNE

59.4554 32.639 0.794359
145 146.536 1.63131
107.316 196.709 2

MEETHBBEHEBRFM TX FFEE] RX (&1 m & 4x.

<nteraction description> (Ix:transmitter, Rx:receiver, |:transmission,
:reflection, D:diffraction)

ol o i e s

REMCIEM

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 AR

-

© HEVEENWEXYE, ATURERAEE, - MERRENELUERSTREEE.

R NNE: . sl - S B T
# <Transmitter Set: Tx: 8 Indoor mmWave - Point 1> / B, XSO }#<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)>
[ 137,399 TT.889T T U3.3630 126.821 1 137399 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
3143.399 11.8891 1 98.1091 124.666 © BUEREHSY \ 3143.399 11.8891 1 111.317 -77.9456 -76.7443
4146399 11.8891 1 100.532 119.121 4146399 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 6152.399 11.8891 1 119.688 -70.5167 -177.868
7137399 14.8891 1 91.5176 118.807 7137.399 14,8891 1 104.634 -76.5539 155.505
8140.399 14.8891 1 93.919 115.75 8 140.399 14.8891 1 107.419 -72.563 -107.217
9143.399 14.8391 196.354 112.972 0 143,399 14.8891 1 110.215 -70.6332 -36.4334
10 146.399 14,8891 1 98.82 113.832

HEZE RX S55, X, Y, Z 445, ERIhE, 84
HARIA RX SRS, X, Y, Z84R, BRERE

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



Output A&

-

© BHEMXENELSEARNER, EEHREM Full 3D FERAETEFENH L, XEPIRBFELMOIER, AATIUSEXSD

SRS R AR .
# <Transmitter Set: Tx: 1 TX route 1 - Point 3> RSN S e S TR -
° e =] f 5(\ Ny, . ° =1 Itz
# <Receiver Set: Rx: 2 RX1 > B0, WXEARMTR  Receiver Set: rx Full 3D FEAI £ 605 E B
# <number of receiver points> LT = DR = = PN
# <receiver point number> <number of paths for this point> 1 35

#1< path number> <phase value(deg)> <mean time f)l" f’n‘ri :?(I S;::;;:rcccivcd power(dBm)> . RXEHHE 0.21521582E+02 -58.532
= > OREE 0.21482307E+02  -60.467
1 -157.236 3.59906¢-07 -84.3703 > - NEEADRXRIES, HENKE. (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 © MEFHENRXEMBS, BEROHE. 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

HERAN BERS, B, FIOHANE, BERIhE

NOCO 1 O LA e LD o —

MZEE G KERS, SL IR Hz), FHRIIE (dBm)
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Visualization

»  Wireless Insite o] A BEMIT UK ESURAENH H AL, AaER B PNE KT IXE AR E

puirkE 38

- —fR{5EH HF1 Communication System Analysis T [ B 1Z7E Output 3/, MIMORJHENEEF S Ih
EIS HEXEFTH MIMO Browser#g &,

© BRPTRUEENTETE

HYEERHMEEETEL T HERE.

RS ES{21E Project View =l i.,

AR ELREEME N Project View i+ B ~YEEMN .,
RImN A ENH S SN ARSE.
ERAFRFEARINEE.

F Excel X S HMIMOAE X H .

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



Visualization

EliArea: Demo communication system analysis!

| s +  MIMOfY {5 E % 1 N2 M Channel Data for MIMO Analysis
- e R BT RS TH
1T m | S || R B ar ~Graphs g:ln :
b Images ‘ |-|-|1 Features ‘ ::::: Materials ‘ N\ Waveforms ‘ @ Antenr Import >
Browse Results
EliArea: Demo communication sy New ’ \
(= Point to multipoint Open ’
: MIMO Output Browser
- Complex impulse respon Import >
[#-Delay spread — Channsl
. Load
[+ Path gain
- Path loss Open Study Area. | Desnn communication system analysis v |
&) Propagation paths o UTD Instance: [T [ Inclode AL
- WIFI = TacSet | Indoor mmWave 3 ]| RuBet: |Indoor mmWave RX grid 3 -]
WIFI, point #1 -> R View TxPoint: | W Inclode A1l RxPoint: | ¥ Inclnde 411
-WIFI, point #1 -> R Play Tx Element: [1 I~ lwclode 41 RxElement [T I Include AT
- WIFI, point #1 -> G T
WIFI, point #1 -> Indoor mmWave RX & Exportto File Outyut Coogory: [Rocomed Fower <]
--WIFI, point #1 -> Indoor mmWave RX grid C View i Project View Dt Type: | = o
" Add Plot to Graph Plot & gainst I ;I
c BERAERRXBERE-RHEURBERESTNEL .
Data Views |
Close
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Visualization

© BERIUEREMREENGERL, 7 Output = ERIT

Lig v o

El Propagation paths

=F |=;|--Propagation paths &) Propagation paths
- B-WIA EWIF - B-WIA
é....WIFI, point #1-> RXonroad WIFI point #1 -> RX on road WIFI po?nt #1-> RXonroad
;----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 Pl VUIEL soint Grid --WIFI, point #1 -> Grid 1
..WIFI, point #1 -> Route 3 é--W|F|. point #1 -> Route 3 Mﬂm
: nWave RX L I S | & Receiver #1: 25 paths.
int #1 - i P ' o = -
$:E:‘ pa!n: #: : njoor mmﬁﬂve Rxdggd .. 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 pﬂths. Pﬂth #4: Tx-D-Rx ('96.22 dBm)
7 Propagation paths ~ TR (fETHEAN
TXEAE—F, BAERTEMXNTXE Ea)
FIRX,
) - * RARXX—FEHSIIHIX—%4H RX EEMNE— * BRAMIRXEEX—ERSIIHX— RS EH
o EFXL RXITARARGHRIEE, %% Load, PRX=. B EHUATZ R AVEETR.
BN RHE, BEENESSE Project
View EEE . C AT RE— R RN EIE,

« MRABIHEIEE View & B7R7E Project
Output PropertiesH1% B MR K BRI E MR,
MREYNBEZDTFINET, RRSETFRE
KB BRE.
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Visualization

HIRE, EEXNARENHHEERT, ARXEMIETENL

© ARERBEATH—ARU

AN

&

IS

(&

N
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Visualization Line Plot
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