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4G network. All 5G user plane traffic is routed plane traffic between the LTE RAN and NR. the S1-U and X2 interfaces being available
through the 4G RAN. from the NR.
NSA LTE and NR connected to 5SGC

' - 5GC 1 -- 5GC I - 5GC

i NG-U ' NG-U ! NG-U

: : NG-U : NG-U
() E ) (@) i (@D) (@D E ()
A | X2-C A A ' X2-C A A 1 X2-C A

mE = — LTE NR LTE

There is no interface between the NR and the There is no Xn interface and the NR is A combination of option 7 & 7A.
5GC. Information flows via the Xn. connected to the 5GC via the NG-U interface. |

"#$%&) *+',&-./01&23'/-3"/24'




RADCOM

S 00ICGI#1$>8%7231/%1IB1#21' 508 <1'*#1#8#=3RM IAQMVE[1>*$.1851%/$&%3!
(3#21/#1(52%/' 1"l @G &% 11#1$>&%?V/#'1$. 11#1>I CG I YBHQR[S./$1*31 84 1 #!
8*06$(/0*L1'+!;/#<18&51%/$8&%3!./811B12(#!'1 50&<*#2!$. 1*HHERIICG)&% 1! ZCG-[I1$&!
'10*81%!:&%1!/'8/#)1'|CG!31%8*)13!1*#13$/#/0&#1 ZWIF[12&*3!)0& ('=#/$*81!)&%1!>*00!
1#/B01!851%/$8%31$&1%1'()11)&3$301/))101%/$1!$. 1 54RO EAB*) 1 30 I8 1%!
4/3$1%!*$1%/$*&H3IB&IS. 14061 #1$>&%2+!-061/$*#21/!' <AIDJBOLBLADIR' (0/%!

50/$4&%:1$&!"10*81%!$.11#19$!*$1%/$*&#!&4!19)*$¥HLBIGBRB BHH
!

| *




RADCOM

+,-..["0/1*2%%$*%3/$-#%6$1

FI3*2#*4%)/#$15%8&:*311&41CG1*31$.11*:5%&81: 1#$388194!1951%* 1#)1+F31/1%13(0$O!
$. 1114 =$&=1#'131%8*)11S(/0*$<!/#1)(35&:1%!1951%*QEIBIH&A13(5%1: 11*:5&%$/#) 11$&!
851%/$8%3+N\&>181%0!$.*31>*001%1S(*%1!$. 11 9B @/HI 1G53, 1$&!B 1!
*501:1#$1'1B<!&51%/$8%63I$&I2/*#1$. 11/#0<$*) 31 $& IS REYAVAB*2. $314%8&:1$.131!
)&:50191#1$>8%230 ! BHD*&#31&4!5&33*BOL!™: 14 EHBI) (358:1%! 195106+ 1#)11Z#1>!
$<5131841'18%)130!0&)/$*&#301#1$>&%7?!$&58 082 IBUIVHAMEBY1 %3[+1Y*$./CGO!
$.1119519%*1#) 11+31181%<$. H21/#1$. 11 A& (# /$*&H#1 A& UBHILSB(311)/3131/#1)%*$+)/0!
06181#(1!3$%1/:3+!

"#$%"&$'()*+")",-".*")).01*23"&)",-"&$"." )
A%/*$*&4#/00<01$101)&:18&51%/$&%31./8114/)1'). /00 LHRERI4HA2!$.111951)$ 1"
)(3$8:1%!1951%*1#) 1+ F#IF#/0<3<3!:/3&#1)(3$&: 1%!3@E3IRIS./$!$101)&:
&51%/$&%631*#11(%&511/#1Q8&%S$.IF:1%*)/1./Q1$!DY%&: & A BYAQDRIHB 1$>1 1#INCl/#
@J1)&:5/%1'1$&!)&:5/4#* 13102 1IF:/L&H#!/#1Q1$40*90!3) &I6EHRY B&S L +IF"*$*&H#/00<O 4!
$.1IAL:24#11951%*1#) 11%158&%$0*$!>/314& (#1$./$IS 10 WEBERE I #1$. 1! W1)&#3*3$1#$0<!
06/#21'1/$!$. 11B&SS&: 1#1&41)(358&: 19%6!3/$*34/)* &t +

|

5674'1$43'%&89.":%93&'3;8"%'8$43/18%'&<-8%" 8288 A BAHBIB A B3FR94" 2
283>/%="8/1-.8&<"30'94'3;&0'&1:9%="/2"29%"/$4'28:3>/%/3Y8B2/PAP"3"93"2&4'4$8;'94
*+A

F#+*0IR/&O!DY%*#)*5/0IF#/0<3$0!F#/0<3<3!:/38&#!

|

A.L1A&(H#/$*8H#14&%ICGI3()) 1331*314&) (3*#21&#1$. 1 NIBHRD5 1%+ 1#) 1 +1181#1:&%11$./#!
5/3$1:&B*01!$1).#&0&2<1*$1%/$*&#30!851YABRBEREMI(H#' 1%3$/#1$.11)(35&: 1%!
1951%*1#) 11/#39+00!#&3/%$0<!: &H* S8 /#'1%61)$*4<1)(3$&: 1 YHZBLHB*)11*33(13!>*00!
3(441%)).(Yo#+1-&H#S*#(/00<I1#3(%*#2!/1.*2.1S (/O SKIRAHARZ &I[1/#'131%8*)11Z &W]!
J31#181%!B11#11/3<OV#1CGI>*001:/21!$.*31 18 1#: &RVQUHRIH2+1Y*$.1/1) 0&('=#/$*81!
19%).*$1)$(%1!B1*#2!1331#$*/014&%!CGO&51%/$&IBS100MIL 886?18 %S (/O*L/S*&H!
>*. 4GB 1>1/%6). *S1)S(YoLUH ! <H/ %) H$(% 11$&I0/<I &>HIS. IS &#314&%!$. 1*061#19$=
21#1%/$*8#131%8*)13+!

7135*$11$.*301/00!1$. 131!(# 1%0/<*#21)./#2131>*00 HISYHE ES/% 1 #$!$&!$. 11851%/$8%3a!
)(3$8:1%30V/#1$.118&51%/$&%!#11'3I1$&I1#3(%1!$. 11" &I1/OV. &ML 81%!*#$%*)/$1!$. 1!
SIS+ &H+IK(%$.1%:&%101/31$.11CG%&00&($!) &HS HBLSO BB VISHBIB(558%6$!$. 1!
#1>1(311)/313!/%&(#'1(0$%/=0&>10/$1#)<0!1'211)0&( FDYHE Y6 ?130%)*#2+!"#1) &#$%/3$0!$. 1!
H(:B1%!&AI"18%)13V/#'1$. 11/: & (H$!&A1$%/44%)1$./$1#11'3!: &HFBE2!) &HS*#(131$81%6*31!
'%/:/$*)/00<+IW(558311&51%/$8%3!/%1!$&!$%/#3*$* & SQIBB)RAAFA(00<+!"#1$./$!
)/3101$.1<!(#1%3$/#1$. 11#11'1$&1)./#211)(3$8:1%!51%) 1 581&4961/).1$.1!3/:1101810!
&41)(3$8:1%!1951%6*1#) 11/#1B%/#10&8</0$<!$./$!>1 B=4*M43ER)&* 1! F:/L&H#O!Q1$40*90!
[#1G&&2011&441%!$.1*%!)(3$8:1%3+!

LI"H$%%888&1)0)12/2/-)],0'+,-%34/4)(+19%5,0"40"% 344, ("/%6, 78 55"8/:)+"8,09<(,#4 E=>?B@66A.
" I"H$% %888 B<) 1" (8+/'+,-%* +/%C-8%DBEFGA-HB0; C#4(840 SlSXISEH-

$



RADCOM

45'5($'()*+").23-#",$*6)27).#20/8'5*$%")""*92&:1)

"501: 1#$*#21/1)0&('=#/$*81ICGI#1$>EBRARHDBI<IB1#14*$3I$&!$. 11851 %6/$&6!#!
&51%/$*&#/014019*B*0*$<!/#'13)/0/B*0*$<!> . *0110/<*HABK1$&H3148.%1$. 11#19$!
21#1%/$*&HI &AM 19)*$*#201'<#/:¥)!) (358 1%!/#' B(3*# IBFIBHNME>181%0'$.1%1!/%11:/#<!
)./001#213#8&081IA. 1(# 1%0<*#26).*$1)$(%BI&%11) & 50%)/$1'1$./#15%18*&(3!
*$1%/$* 831 &A1 $>&% 2BEVH BI&AB % $(/0*L 1 H#1$>&%214(#) SHBARK 1 U%&:1$. 1!
RFQI$&!$. 11#1$>&%7?1)&%1+!_ 5I(#$*019%61)1#$0<0!$. LIYATHS6&BEF* 1$/%<./%'>/%1!
3&0($*&#3!3(558%$1'1B<!Q1$>&%?1IS(*5: 1#$! D% & S S BVERIBH!/#1'150&<1'1B<!
#1$>8%7211#2*#11%3148%!<1/%3+!"#1$.11CG) &% 1 BEASHRER M) O/#'1)/# B 1!

O/(H). 118H="1:1#1>*$.1) 1%$/ I 4(#) $*&H 3106 (H#+ #2108 H2BRS. 1% 4(#) $*&#318#1$. 1!
3/:11./9%'>/%10V/#1$.1%148%111/3$=>13$!/# 1#8%$.=3&($ . IEPHMSRIB L 84+ $& Y01 +!

|

U51%/$8%63#$12%/S11#1>1:/#/21: 1#$510/<1%3!$&!3$% 1/:0*# 11/# (& #51348*) 1!
'1508<: 1H#S3V/#1:/#121131%8%)131(3*#21/|(#+4*1'131%8F)B10!580%)<!$./$1>*00101/1$& /!
)0&31=0&&5!#1$>8%2+FO$.&(2.1$. 11*#'(3$%<*31: &8*#21SQNAHBI&RH #1851 %/$8%63!
1%11B(*0™*#212%11#4*10'ICG#1$>8%7?30!$. 1% 1 K HESHRUPIS&!/#/21148%!: &3
851%/$8I0BTHRY6/$8 63>+ 001 1'1$&! (# 1%3$/#1$. 11 1# =$&=1#'1 3 IS WG 442!
1)%&33IB&S.1#1$>8%621'& [*#3+IF"I1$&1$.*31$. 113+ 24 AYRIGBHYH1'/$/1$%/44*)+1:500*&#3!
&41:8%11'18%)131)&##1)$*#2!$8!$. 1) 0&('1&51%/$& % HFTIBIS!)./001#21 314!
(#1%3$/#*#21$. 11 1# =$&=1#"1)(3$8:1%!1951%*1#)11/#' 19048 BES*#2!$. 11#1$>8%7!
51%48%:/#)1+!

aﬁ

Achieve service agility

o
. o-0 I
NETWORK M
Tackle » AUTOMATION
. Transform
complexities
opex

of cloud

. economics
technologies

!
"#$%&")'+/9.4'/@'[-&%93/%4C'2&3>/%="9$3/193"/2'

Y*$.ICGIBY*#2*#214/351%" /$/1%/$131/#'11/%0<!(31!)/3 LGP RIBHOLIBY6 &/ B/#'!
J#14*91'1>+095101331/))13301*$!B1)&: 13118 1#!: &% 1 NGB 1%/$&%31$&!881%)&: 1!
)(3$&:1%!5/*#158*#$31$&12+811$.1:1/131/:01331)(35&: 1%! 18B)P#13()) 1 334(00<!
O/(#)./#185$**L11#1>1S(/0*$<!31%8*) 13+ F31&51%/$ 8481500/ CGO!$.1<!:(3$!
*501:1#$!$.11)&%%1)$!/33(%/#) 113$%/$12<+!




RADCOM,

4, 1%(%$" IS1HY%" <4%*-(,)/5)" 0*$ /&) 7/*
1'81($)8/$*-"-.91) F

K&%!CGO!&51%/$&%3!:(3512/*#1/131%8*)1=01810!/>/W1HAIRMHH 1) (358 1%!
19519*1#)11$.%&(2.1$.1*%!3(B3)%*B1%3b! 1<13AREIE OIFB3) %*B 1%!$%<*#21$&!>/$).!
38961/ 44#218* 1&I&H1/'18%) 11$./$1%61) 1#SO<L./ 1*$314*0%: > Y 1I(BE 1*31H&>13(441%*#2)
4%&:1%151/$1'1B(441%*#2C!"#1$.%31)/310V: &#*$SE&Y* HAUFIUFIEI&>& %6 ?10/< 1% *31H&S!
1#&(2.+IA&I(# 1%3$/#'1> <I$.118* 1&!*31#&$!3$% 1/ *#2! HRO<O!>11#11'1$&!311!1$.1!
1# =$&=1#131%8*)110/<1%+!
|
U51%/$8%631)/#'&1$.*31B<I*#$12%/$*#21/15%&B110/<1I8BEBAIH BIeb/$12<!$./$!
/00&>31$.1:1$&! (# 1%3$/#1$. 11 1# =$&=1#'131%8*) 11S (/O)BH&IBI1961/0=$*:1!3(B3) %*B1%!
I#10<$*)301/#15%8.8*'131$%&(B013.8&$#2!$8&03+ ! BHERHIHONN 15%&B*#2! 1#/B013!
$.11&51%/$&%!$&d!
|
¥ %) #1$>89%21/#/0<$%)31>*$.1961/0=$*:113(B3)%* B 196 B OISt EB/#'1$.1!
1# =$&=1#'31%8*)11S(/0*$<!/#1$%&(B013.&&SH1$>E%?!'1D%/ $*&H3
¥ H$129/$11319%8%)11/33(%/#) 11>*$.1#1$>8%?18%).13$%/ $y8&BABREH1
/($&:/$+&H!
¥ 71508&<!/($&:/$1'1/33(%o/#)11$./$1*3)&HSH#1%6*L 1 #1) &HSY% & QO(ER Y6#1$13!
$&!'150&<!/#'13)/011/3!5/%$!&4!$.1131%8*%)110%41)<)01!

DELIVERY MODELS

SYSTEMS INTEGRATION AND OTHER
T m———— T

MONETISATION VIDEO AND CUSTOMER SERVICE DESIGN AUTOMATED Al AND
PLATFORMS IDENTITY ENGAGEMENT AND ASSURANCE ANALYTICS
PLATFORMS QRCHESTRATION

BILLING AND
CHARGING VIDEQ MANAGEMENT ORDER MARAGEMENT

AND DEUVERY

PARTNER AND
INTERCONNECT

DIGITAL
INFRASTRUCTURE
STRATEGIES

VIATUAL INFRASTRUCTURE
MANAGERS

SERVICE TYPES

[ e
|

I"#$%&'E'6/$%8&F'G29.0404'HOHE288/14'9$3/ 1938&.,'944$%9288. 4&#1&2393"/2"

Y*$.1$.*¥313$%/$12<!*#150/)10!&51%/$&%3!>*00!' 1 0L Y BHBES1 %1 951 %* 1#) 11$./$!>*00!
B(*0'IB%/#'10&</0$<0!5%&8*' 11/#11'211&81%!)&:51 $*$RMBNUNES 1 %0/ $&%03!1$& ! :/#/21!
$.11)&:5019*$<!&4!1/")0&('=#/$*81!B@S3) +




RADCOM

: &2<'8<51"/)5110&5".")5/%5*5("1)
D%&BB/31'1/33(%/#)11*31?1<I$&!12/*#*#21%1/0=$*:1!3(B3)Y:3BAB }2AV#/0<3*3!$./$!
5%&8* 13!/#!1(#'1%3%/#*#21&41$.1!)(3$&:1%!1951%* 1 A RIHZ*B. $3*#$&!$. 11 1#'£B& =
31%8*)1!S(/0*$<!/#'1*311331#$*/0!14&%!$%& (B01 3! A KH BB+

!

fG'-%/.8:94&,'9--%/98;"4'92'&44&23"9.-9%3'/@'3;&'&2,) 3/)8R4'9/18&%'&<-&%"&28&'92,
4&8%7?"8&'J$9."30'1929#&1&23'4/.$B"/2AK

A;K&%(:!

L7%/:84'>"..-.90'9'2"39.'06/.&""2' 4$--/%3"2# & @ @U/BEB; &' 8$43/18% ' &<-&%"&28&AK"
F#/0<3*31:/38#!

|

Y. 1#:1/3(%*#2!1$.11'1$/401841/1) (38 1%a3! 1# =$&=1#" J1%BY48%:/#)10!5%&B13!/%1!
$.11:&3$11441)$*811>/<I$&!2/*#19%1/0=$*113(B3)%*B1OHHH#BIBEI1151%48%:/#)1!
*#3*%2 $3+1D%&B 131 1#/B011%1/0=$*: 11/#'1. *3$&%*)/0DOERAENM 21 4%&:1$.11(31%!
'18%)11$&1$. 1) &% LH1$>&% 2 121#1%/$*#21g7R 3! Z1g$ 1# IR TIEVHB[151%! 31 33*&H!
51%!3(B3)%*B1%!$./$!)&#$/*#318*$/01*#48%:/$*&! /KR (MBI &H3+

|

Probe-based
assurance for
low-level
troubleshooting

Built-in Al/ML
for predictive
assurance

()

°@D Deliver.ing
— superior
- customer
experiences for
5G services

Probe-based assurance for
end-to-end quality assurance

@

g7R3!/%11$%/#3:*$$1'14%8&:1$. 115968 B*#210/<1%!$&!/!) 1#SUBREY) BB /4]
-1+/$*&#10/<1%!>.1%11$.11g7R31/%114(%$.1%!5%8&) 133 1 4B OH&H %1 0/$*&H#O!
1229%12/$*&HOV/0/%: *#2[/# I H#31%$ L *H#$&!/1'/$/B/3L+!"#15/061B) 2AGEU6 1! 3$& %61
08&)/00<1*#1$.115%8&B1a3!3$&%/211/#1/%1!/8/*0/B01 | ABUOTERLSHD+!

|

"#11331#)10!5%8&B131>/$).1/00!$. 11$%6/44*)1$./$1 408> 3| S#BRFRIG2/H#'14*0$1% & ($!

x4 8* (J01$Y6/#3/)$*8#31$&1)&:5($1!$.1!31%8%) 1S (/0*$ALIB B4 1/).1)/001&%!"/$/!
$%/#341%+1A.1<15%&8*'112%/#(0/%!'/$/1$./$!/00&>3!851%/$8:5431$&I BSY68*) 1!
S(/0*$<1/$!/151%=31%8*)11Z" &W[!/#151%=(31%!Z" &|BRYIMHEBA (0$+5011$%/4#35&%3!
$1).#8082*13+!




_6{ X & & 8 O
» e DO T LE B O = =

QO wmpE*xOl> +

"#$%81")7%/:8:94&,',939'/ @ @&%4'&2#"2&8&%4'3;&'9:"."30' 3/ RBIR@ K" 89-3$%&,'
-98=&34'

A.*319%1/0=$*:113(B3)%*B1%!/#131%8*) 11/#/0<3* NBUEIB18H!*: 1#3*8#1$&!$. 1!
#1$>8%7=48)(31'"/$/+1Q1$>8% 1) &(#$1%3!'&#a$!08& 2 /SIVA NERAL* 1#) 11/#'

'&#a$l2*811$. 11 1# =245 K% 1Ol/#1$. 1% 11*31#&1) &%%10/$*&#+IA. 1%14&%101$.118&51%/$8%
)#b$! (311$. %31 /$/IS& (H'1%3$/#'1$. 11 1#'=$&=1#'131%8*) LI SKIB*$<!'&#b$!./811$.11%/>!
$96/)11$./$1*#)0('131). 1) 2442196 1/0=$*: 11/#' *3$&%6*)/01'/$/131%($!$.1!5/)21$!01810!
$%8&(B013.8&$+!D%&B13!)/5$(%1!/0013*24#/0*#21/#' (3198 SIE Bl $>& %6231 /#'
H$12%6/S1I*SIHS&IS. 11&51%/$8%63b1/33(%/#)113&0($*&#+

|

e
o

g &8 @

> = D F &L O Bewm- =N

4 =

Q
a
"

Bl » 4+
7

w o B % ©

D_cf:03:63 {0911 3;¢% 197161} 16 30 30 12 A1 ST 60 T2 65 0N 29 S AR s,
2001:1300:1::1091 |

%928&'&29:.&4',&&-)-98=&3'929.04"4'92, 8L 2#' .

I"HS%6&)' 7%/-8:04&.'944%

FO$.8(2.1#1$>&%7?11S(*5: 1#$15%&8* 19%3!ZQID3[!)/#! 383 1W6&:8* 11%/>15/) 21$314&%!
351)*4%)1(31%314%&:1#1$>8%7?!181#$3]) & (#$1%ICEBIBIBIETHA&Y0:/$! /H# 1#&$!/!
G_"O>.*).1:1/#31$. 11 1#2*#11%!>*00#11'1$&! (3111951 BAAEER!/3Y *%613./%72!$&.!
$%6&(B013.&&$OV/#1$.*31*310%*$1'1$&!3*#201=(31 VoI BISHBL 206/$ 1 *#$&!/)0&('=
B/31'1380($*&#/#1$.11B%&/' 1%!/33(%/#)11380($*&#+!

|

| |

@



RADCOM

P<!|($*0*L*#215%&B13!/35/%%$!&4!1$.11/33(%/#) 1!13&0($ %BOMIS RAI$ &1 %61/0=$: 1!
3(B3)%*B1%!/#/0<3*31/$!$.1!) 1#$1%!&41$.1*%!/33(%/# B ISRSL AL : 1 #$$&!
$1).#%)/01$1/:3+1G*8*#218&51%/$&%3!$.11)/5/)*$<!$&h!
|
¥ F#/0<L119%1/0=>8%0"#1$>&%7?!$%/44%)|/#1&BS$/*#1% H)*HEE1 $433PB 3) %*B 1%)!
1951%*1#)1
¥ F#/0<L1!$.1151%48%:/#)1!/#'|B1./18*&%!&41#1$>8&%?!) &: 5 &HNH#EF1*)!
1#8*%&#:1#$!18*/1eD"3!/#'1e 3!
¥ G1#1%/$1!g7R3!1Z1g$1#'1'171$/*01R1)&%'3[!51%!3133* &S BHB(HS!
$%&(B013.&&$!/#<1*33(11&#!$. 11#1$>&%2!/# 1+ 1#$* 43R % & &S
|
A%&(BO13.&&$*#21/1)(3$&: 1%=/441)$*#21*#)* 1#$!)/# BAIB IDHNEY6*00="8>#14%&:1$.1!
eD"10/<1%!%*2.$!$.9%6&(2.1$&!/#1*#+8* (J01#1$>8&%?!5/) ?1%60: 8P (31%!50/#1!)/5$(%1!
)I#1B1151%48%:1'1&#="1:/#1>*$.1/))133!$&!/00!"150&<1'8B4 3!/#'1351)*4%)14*0$1%3!$&!
)I5$(%1!$.11%1018/#$!"/$/+1A *31*31$. 1#1*#$1 2%6/$1' *#$& 0 FB1844!1131%1/0=$*: 1!
3$%1/*#21/#/0<$*) 3141 1*#$&!$. 118&51%/$&%63b! PWW] U VRNEAE)A BHGBAR Bett+ !
|
! I

)



RADCOM,

"H#1$3%&'()$*+1&!-*.)$01** 2#314*-5+)*41+*-167 |
A.1NAADICJIJII"#$1%#/01W1%81%!1%%&%!31%8 196) &5 YR Y8k SHEGHR 181%681%!
1#)&(H$1%L 1 H#I(#1951)$1') & *$*&H1$./$15% 18 1#$1 I+ S {08AA*#2!$. 1% 1 SALTH+!
1%9%8%!1%135&#311*31/121#1%*)1i)/$).=/00i!9a83&ABEBR/31'/33(%/#)10!851%/$8%3!
)I#1$%&(B013.8&$!$.*311%%&%! B<!'06*00*#2!'&>#! SIS I0FA 354215, 1!)/00!40&>+!

HTTP2 Release Cause 07/21 03:00 - 07/28 03:00 /' .7

Group By: Release Cause Y

HTTP2: 500 Internal Server

¥ FI(31%*0$1468361 N\AADC I IF#$1%#106%& %3
¥ U51#3!1$.115/)?1$=B/31')/000&>1*$!115/)?1$!/#/0<L1%!

;;;;;;;

Y '41$.11%3)881%<19%1S(13$14/4031/$1$. 1IQRK!'(11$8! QRKI#53.%301$. 1! QRK!3./00!
% 1$(UHIICIIN"HS THNL Y81 %

No. Time Source Destination Protocol Length Procedure

o !

¥ A 111%%&%!3%/$(31)&'1!1>*$.1$.11D%&B01:71$/*03183%&331&4!$.1!1%%&%0+j! ZAW!
MH+C]l

¥ D%&BO01:71$/*03!"I!k!f7*3)&81%!#&$!4&(#'lj!

|
1" #1$%%0888&'4"/8",(1%*418M4(%4"18F" /% KINOAAFKINONNY%KINOKAYKO'AK'AAFPA%" [FKINOKAMKOAKAA

H



8'/$99%9!::< |

o sooa a0
~ )
& o s 0
] b o "
+
L L
"
-
n
N
saubliog N5 Segne {38 Sytuls St o WU e e e

"#$%&')'04"2#'PGQ5RH'798=&3'G29.0S&%'3/',"4-.90'*+5'R-&2Z19ZB"2

A LIHS%& 1S+ &I &AICGIH# *#)%1/31')&:5019*$<| &4 1233006 #)%1/311$. 11#11'148%!
5%&B*HR31'1/33(%/#) 1+!F))1331$&1/)$*&#/BOL!/$/1*31 133 1#$*/0I SR (SEBIS* &A1/
)(3$8:1%11951%*1#)11:/#/21: 1#$/#1/550<I$1). #&0&2* 13! 3(BIF%6$*4%)*/01"#$100*21#) 1!
ZF [U#:]) LIV LI%##21Z;V[1$&)/#/0<L 11$.113(B3)%*B1%!"/$6+18R5010!7D"!
AH)$*&HI0*$<!)/#IBLI1:B1" 1 *#$&!$. 115%&B131>%$.1:/) BILY%6#*#21/028%*$.:3!
5&>1%1'1B<!:/3318%'1&!3$%1/:*#2!3/:50131$&!* 1#$*A<UHA=5$ 1" /#11#)%<5$1"!
8*'1&I$%6/44%) #1508 8% 11+#3*2 $3*#$&1S$. 11S (/0*$ L8 L#) DN

5G Capable Users vs 5G Active Users

~_ 5 \
—— o e e e pm— \\
= ——— X
o —— —— e B
E-RAB Modification indication NR Radio S1U Throughput (Mbps)
B 5 oz
i I @ e g @ i l
03703 2020 03,02, 2220 03/03. 2020 03,02 2020 03703, 2020 J3/03, 2020 02/03 2020 03703, 2021 3/03 2020
Number of GTP-U Tunnels with gNB 4G-5G Oscillation Loop (count)

"#$%&'E'619%3.0'1/2"3/%"2#*+'4$:48%":&%4 " 4'8%" 3" 2% |EB Db +'4 &% ?"8&4'




RADCOM,

D%&BB/31'1'/$/11:58>1%31$.118&51%/$&%!>*$.1)&:5%1. 1#3*8 1196 & RIHHAI3*3/#'!
$%&(B013.8&$*#21$&&03!/$!B&S.1/1.*2.1/#12%/#(0/%0 1SF00LES#)/5/B*0*$*131$&!$. 1!
5/)21$1&%!3(B3)%*B1%!01810+!Y*$.13&!:/#<1#1>1$1 ROSAERSIEHIOH# 1#1$>&%"?!
19%).*$1)$(%/0!)./#2130!B&$.1.*2.=01810!/#'10&>=01 SHIGEED3H1%=B/31'13&0($*&H!
>*001B11)%*$*)/0148%!&51%/$&%31$%/#3*$* & # ABQIENIYOELBH&>181%0!4&%!CGO!
&51%/$&%31#11'1$&!'1508&<!/15%8&B1=B/31'1380($*&H NEIDIBSZEH/$*8114(#)$*&H3!
Z-QK3[+

|
= @ ® 0
4+  Dashboard 65 » 8 > © S B xyx B ]
RTP K1 by Tima 10/2816:00-10/30 16:00 RTPKPIbyC 1028 16:00 - 10/30 16:00 / RTP KPI by Dimension  10/28 16:00-10/3016:00 & “C DIAMETER
® o PrRTP Stes. KPLRTP Strea.. Group By: VLAN 1D T KPLRTP Strea. Group By:DSCE S @Diameater Avarage Response Time
(] = @Diameter Ernor Gode Distribution
B i W @Diameter Responee Count By Type
g 1 2 @Diameter Peak Response Time
* @ Diamater R sion Ratio
B Diameter Request G
— -E}E-’(:;Smul f Request Count
- — 1SpLRscHR PRCVXIIEl = KsgAnDean 19 e 8 Y QONS Average Response fime
§  RTPKPIbyNotworkEle 10/2816:00-10/20 16:00  RTP KPiby Network Ele 10728 16:00-10/30 16:00  SIP KP| by Notwork Elel  12/05 00:00-12/05 01:00 QDNS Error Code Distribution
KPERTP Strea.. Group By: Scurce NE KPI:RTP Strea.. Group By: Destinatio. KPI:SIP Call AL Group By: Source NE ©DNS Responze Count By Type
@DNS Peak Response Time
£2] QNS Retransmission Ratio

@KP| by Dimension

s = & "1 QDNS Requost Count
N s e PO ] .
. \y“ﬁ*\' ‘ 4 CONTROL PLANE
: - = Q@KPI by Dimension and Time
NLD1522_ -+ KSLDS921 9R. - PALO1286. [ DXLO1227. [ OKLO10S6. = -

CLinasse s ©KP! by Network Element and Time

GKFI by

QReles use Analysis by Time
Analysis

work Element

‘& S

QSIP KPI by Network Element and Time,
©SIP KP1 by Network Element
@SIP Release Cause by Time

+CIRTP |

I"HSY6&)'E'H/2"3/%" 24 NV TWA'98%/44'9. ' /19"24X"28.$,"24# 193RK'1/:".&'2/"8&X'WHBEX'
Y/IZIXYN'T"X'RIN'G--."893"/124X'@"<&,)."2&',939X'@'L&,)."2&'?/"8&'




RADCOM,

=)@ *#,&2#$-2A$9! (-*/50

-QK3!/%1!B(*0$!(3*#2!/1) &H#$/*#1 %) VBI3 1% SERB1'/%) . *$1)$(% 101> *).15%6&8+' 13!
$.11851%/$&%!>*$.1:H<IBI#14*$31>. 1106 (HH*#21$. 1*VATOROBR+A. 1%9%6!:)%6&31%8%) 13!
19%).*$1)$(%11: 1/#31$./$1/).1-QK!)&:5%*313!3:/001# 151 #' 15%&) 133131891101 1#$3!
$./$1/001)&:: (H#*)/SLU# 1 1#/BOLY1:&' (0/%)/55%8&/).1$&!3<3$1: 1B (*G#2+IF1:¥)%&31%8*)13!
1%).*$1)$(%11: 1/#31$.11-QKI*3IB(*0$=*#15/%$301/0: & 3SPNEAELEB(%6 101%1:&8*#2!/#']
["*#215%1)131/31#11'1'0121 15*#21%$10%2.$>1*2. $I/#1/2¥01+

|

A*31:1/#31$. /B &HSH#1%*L1'15%&B131/%11/($&:/S1'/#'1) &HSIBRBOL*2.129%/#(0/%*$<!
01810301 1/#*#21*$1*315&33*B01I$&!I35+#! (51319286 1 1BLIEHE Y0 1)*3* A /#'1 144%)* 1#) <+1A *3!
$<5118413)/0*#21>*001B11)%*$*)/01/31CG!31%8*) L&MB1Y&H/ ) /#'1'10*81%1'| &=

L

A

"#$%&)'5/23"2$/$4'944$%928&',&?&./-1&23",&-./01&23' @/%'*+&'8%"3"89.' .

FO3&0!/31/1)&#S/*#1%*L1'1380($*&H#!-8HS*#(&(3!"#$12%/${ &I RBPE<: L#$IZ-"]- 7]!
5%8&)13313!/%1!(31'1$&!'1810&5!/#'118&081!$.115% & QISHAB!S./$!/#<1#1>!

'1810&5: THS!)HIBLIH$129%6/$1 /#1'150&< 1 1#1/1:/$$1% &YBRIZO 1#/BO*#21S (*)?!
*506&81: 1#$31/#1(5/$13!$&1$. 115%&B*#21380($*&#+!:&SIB2(S&B/31'1384$>/%1!
'1810&5: 1#$!>*00!/008>1&51%/$8%3!$&!) &#$*#(/00<!/'/SHEEL IOBGIBUSE! 21 15 4#10*#1!
>*$.1$. 11/'8/#) 1: 1#$1&41$. 106! CGI#1$>8%21/#'1$. 1131 % S A HDIR 81 V6! *$+!

|
P<I'150&<*#2!)&#$/*#1%*L1'15%&B1301&51%/$&%3!)MESAQLHHE 5% &B 13 #$&!$. 1+06!
)O&(' =H/$*BLIH1$>&%?+]_3*#21e(B1Y%H1$13!ZeX3[1)/#!/($E&:/$JOCNBA!) &HS/*#1 %L1
)&:5&H#1#$310%41)<)0113B/%$*#214%68:1$. 11#+$+/01' /<= ] REBBHSIIBH2 #1801 & ($I1$&!
*506&81H1$>&%7?1%138(%) 11 ($+0*L/S*&H#1$.%6&(2.8($Hh 105019430 1 015%6&8* +#2/!
5%6&B*#213&0($*&H!IS. /B3 <H/:¥) /#18441%3!$. 11851 %/ SEBHBHDL'1'1 4&%!/'8/#)1']
CG!31%8*)13+

|

Y. 1#150%&B*#21¥31'1 508<1'/31384$>/%1=)&#$%&00 130(S) $%831 /:01330<1*#$1296/$1!
“#$&1$.118&51%/$&%3bI#1$>8&%7?/3!/1B(*0$=*#138.0(B+B1BHY) 0&1)$(%6 1!




RADCOM

*501:1#$1'1&#15(B0*)015%*8/$101&%! . <BY%*'1) 082 BH I BEBRA*$& 0! /#1$%8&(B013.8&$)!
-QK3!/#'15%8&8*1!'/$/13$%1/:3148%!/#/0<$*)30!.&3$1"1*#!/! A EIN# ' 150&<1'/3!)0&31!
/315&33*BO1IS&!S. 11:8#*$&Y61'1$%6/44%)1Z3'1)/%!' L 5GRQEHSHR 144%) ¥ LHS!'/$/!

:&81: 1H#S!/#'15%8&)133*#201/31/$/1)/5$ (% 11/#14*0$1%*#21&H($6B 3&(%) 11QKO'1%13(0$*#2!
*HI3F A HSI$Y0/44%) 1% 1" () $*&HI>*$ *#1$. 11HA%/35% () (Yo 1 +!

"#$%"&'$()*+%,-*$.(*/,%(*$,*$PL( *
A.1ICG!)&%1!)/#B1!'150&<1') 1#$%/00<!/#'/$BH 1H1A. 11/B*0*$<I$&!I"*3$%*B($114(#)$*&#3!
>*001B1I#1)133/%6<I$&:/H2*#21$%/44%)1206&>$.|1#1$& | DRIBEDHRIH)<ICG131%8%)131$./$!
/(3$'B1!.&3$1')0&31!$&!$.1!(31%+!"#! @G!ID-O'-&H#S BB/ 41 W 15/%/$*&#1Z- DW[!
>/314$%&' () 1'1$&1/00&>148% 4 1 51# 1#$13)/0*#20 1 /#1$ 1) 8H) 15$1*31#/$+8 11$&!$. 1!
CGI3<3$1:1/# 1) 8% 1IH1$>&%?+!

|

U#11%:5/)$1&41- DWI*31*3$%*B($*#2!$.1!(31%!50/4#1 /SIS DS 1%!> *011$. 1!
)&HSY&O=50/#114(#)$*&H#31%61: /1) 1#$%/0*L1+IA. *IDORISIAEE) 4%&:1$.1IRFQI$&!IB1!
$1%:4HS$1'/$!$. W21 V#1$. 1#B11%&($1'/) &% *#21$8!$.1131%68*) 11$<51+!"{REBO!
$.11/550%)/$*&#1*$31041>*001%613* 11/$1$.113/:111'21 IR(ROO1%1:&8*#2!$. 11#11'148%!
B/)?./(0'$&!$. 1)) 1#$%/01'/$/1) 1#$1%!/#' 1 1#/B0*#2108>=0/$1#7¥131%8

|

'211'150&<:1#$1%15%131#$31/13*24+4%)[#$!)./#211$8!5. DI&RB>&%6?1/%).*$1)$(% 1 +!
K/*0(%118%! &>#$*: 11>*001B11)/$/3$%&5. ) /#1)&(0' 1 9$$#&H6?=>*"101%13(0$*#2 14!
(#./55<1)(3$&:1%30!083%$!1%181#(10!B%1/).1'131%&IWQ 183 ZWVF3[O!/#10/3$*#2!
BOO/#1/:/21+17*3$%*B($1'1) &% 1 1#1$>8%73!:(3$B1!:8#*$&W1AB>1*2.$O!
)&HSFH1%L1'1:%)%&5%&B 131$&)) &H#S#(/00<I5%&8* 1 (B RJOBIBB/#/0<3*313&#1$>8%7!
1206/ I$*&#1)/#1B114*91'1/313&&#1/315833*B0OL+!

7505 1 e O 1 B0 0 8 0 O 1 0 2 04 4 4 e 0 o

______________________________________________________________________________

I"#$%&' ') PGQSRH'G5[',&-./04'1"8%/-%/:&4'93'3[&& '

A.1311:%)%85%&B131>*001#11'1$&B11'1 50&<11&#!' B4, 118%). 13$%/$&%+IA *31*3!
*5806$/#$1B1)/(3LOM#1:/#<1)/3130!$.111'211/$/1) 1#$1%! >BBEB(S!: (0$*501131%8*) 13!
$<513!/#1:/<1/008)/$11%138&(%) 13!'<#/:*)/00<+IK&%6! 19/: ROROHY: & (#$!841) & 5($#2!
J#13$&%6/211)/5/)*$<!:/<1#11'1$&IBLI3. /%1 <#/:*)/00<OI>*$.11/)) JH2 1144 () <#21/!

)&% 1358 *#21) [#21141$. 11: &#*$&Y*#21%6 1S (*%6 L DHHDDI*41/1#1>131%68*)11*3!
'1508<1'18%!/1#1>1)(3$&: 1%=$<511*31&#=B&/%'1'O!$. INGAHRYe*#21)/5/B*0*$*13!>+00!
B1!9%1S(*041'+




RADCOM

B$#9*-&3#*0,2@CI2#9%($#9%#,1&.92,*-0

D%&B131/%11# BHBRH# &%/ 2#8&3$H)/#13.8&>1/1:1/3(%1: 1#$!$./$1*31) &#3*3$1#$!/)%&33!
/001$. 11#1$>&%?1101: 1#$3+! DYb&S* #2114 15 1# 1HSHESEN6+0015/+43$! 18 1# &%=
[2#83%$%)155)$(%11&41$. 11 1#'=$&=1#'131%8*)1!S(/0* SR IO 0<*#21&#H1#1$>& %!
101:1#$))&#$1%31$./$!'151#18#1$. 11#1$>8%6?! 1 S(*5: 1#SI S&E &I *$B1OL/$/!
&($5($18/%*1314%8&.:1$& 8 1# &%+

|
P<I'150&8<*#21/15%&B1=0/<1%!/315/%$!8&4'$.1!31%8*) BEBEEFRHTLS. 11851 %/$&%6! 2/*#3/#!
1# =$8=1#18*1>1841$.1131%8*)11$./$!5%*&%*$*L 1 31# 1 BH&Y% *HIMEED. 1+%6!31%68*) 1!
J#1)(358: 1%!1*:5/)$+P<!(#'1%3$/#*#21$.11%:5/)$1&#1$.1!3(BIH*B1%0!&51%/$&%3!)/#!
$%&(B013.8&$!*33(1314/3$1%!/#'1*:5%&811)(3$&:1%! 1951%*1#)

|

W1%68%)11/33(%/#) 115%&B1315%8&8* 11851 %/$&%3!>*$ABAHEIRE 33! *44 1% 1#S$!
#1$>8%7?!$* 1BB!D!)&%10!"D[O!)%&33="8&:/*#31Z5.<3*)/01/#'18*%$ (/D[R IL90!48.%!
133(%*#21$.11)(35&: 1%!1951%6*1#) 1 *#1$&'/<a3!)&:51$*$*BIOBYS). +#21/00!$. 11$%6/44*)!
$./$1408>31$.968(2.1$. 11#1$>8%20V/#1)&%%10/$*#21$. 11"/ HISHIBNBSE.: 1%
3133*&#31$&!(#'1%3$/#'1$.1131%8*)11S(/0*$<1 1951 VM) I00HH'1'/$/13133*&H!
ZN&VAIN/000!>1B!B%&>3*#20!8*18&!3$%1/*#2[+!

! )




RADCOM

£2<$'()5110&5'."01").51"])

D*/2)$!E-*&9/&#9!

Y*$.1$.11*#*$*/01%&00& (3! &4 QWFICG!I#./#)1'; &B*01! PY%RY BR{!*31&#11&4!$.1!
5%*:/%<!31%8*)13!B1*#219%&001'1&($!$&!B&S.!) &#B(BWAIRBI3!/0*?1!/#'1>*00!'%*81!
CG!'1810&5: 1#$!/#'14/)*0*$/$1!*$313()) 133+ U51%/$&% 3 SIQWHDE/0!) &##1) $*8*$<I$& !
'10*81%!1#./#)1'1:&B*011B%&/ B/#1:(35!3(55&%$!B&S. 1 %6/#RB. 1*06t 18 o/) $* &#3+!"#!
QWFO!3).1'(0*#2!/#')./# &81%3!/%113$11%1'1(3*#2!$ &AHBBRO!)./##10013&148%!./#'& 443!
B1$>11#RFA30!&51%/$&%3!:(3$!: &#*$&%!$.1!)&#$%&AISYLAHOBD B! ./81!
%10*/BO1!./#'&441:1)./#*3:30!B($!3>*$) . *#2!/13133*&# RFASRFAIS&!#8&$.1%!)/#!13$*00!
[8113*2#*4%)[#$10/$1#)<1$./$!:*2.$1)/(3113133*&#31$& Vo BB (I & 44+ W& O!*$1*31) %*$*)/0!
&51%/$&%3!:&#*$&%!$.131)./#'&4431$&11#3(%1!$.1<!'& I SESINBBS&: 1%!1951%*1#) 1 +!
|
A.11/B*0*$<I$&1"1$1)$!/#1%15& %! &#!'(/0!) &##1)$*8*$<! QRIBEIBBIS. %&(2.15%& B*#2!
1#/B013!$.1!1&51%/$&%!$&!"*441%14$*/$11B1$>11#1$. 1 CEHSBSYIA4*)O!> ). 1*3!
)%*$%)/01>. 1#1%&00*#21&($!QWF!CG!31%8*) 13+ QIH) (ALEBL315/%/$ 11/
)&%%10/$1!B&S.!)&#$%&0!150/#11/#'1(31%!50/#11*#4 8B EHASHBALUB+!P<!'150&<*#2!
5%&B130!&51%/$&%3!)/#!:&#*$&%!$.114&00&>*#21eD"3d!
|
¥ F))133*B*0*$<0!;&B*0*$<!m!R1$/*#/B*0*$<!B/3L1&#IW,=;;!
¥ RFAIA<5114*10'15&5(0/$1'1>*$.11= ARFQ!&%!QR!$&!4*0$8960H200EG AD=!
eD"3IB<!@G]CG!/))133!
¥ P<1)100!"*3$%*B($*&#!ZI-G"1&%!Q-G"|!
¥ WS/$*3$%)31/#1%/$*&31841$.11#(:B1%!84!/)$*81!3(B3) 04 B 4IRS /#'1$.1*%!
)/5/B*0*$*130!:&'1318&41851%/$*&#18&4!$.&31!3(B3) WIBBHBIEEE3! CG!
)/5/BO1])&##1)$1"_I3]!
|
U51%/$&%3!)/#1/03&!'%*00!'&>#14%&:1$.1311eD"31$& ! /88111 & %%10/$1'1)/00!
$%/)1148%!%&&$=)/(31!/#/0<3*3+!
|
! I




RADCOM,

8#0.-2#31$#9* BH#HIB*FG!&#9!B*6710$-H2@9$!1.&)2,>

18&08*#214%8&:IN&VAIOINARR 11&81%!CGIQ1>IR/*&[1*31$.11":W!B/31'188*) 1 E1%8*)1
> %).1(31ICG/3!$.11/))1331#1$>8%7!1Z/318&55831'1$&! VANBAIAI[+IF3!$.11$1) #&0&2<!
I'8/#)130IN&*)1!1&81%!CG!ZN&CG[!31%8*)13!>4G0tBY318&081'188*)113<3$1:3!
0181%/211)&:B*#1'1CG!)&%1#1$>&%7?1101: 1#$31/0&#2(6%$%: I'DIW<3$1:3!1Z":W[O!
N&VAIIL#./#)1:1#$30!CG!18&081'D/)?1$!-&%1!ZID-[O!/#&SG!Q1>IR/*&IZCGQR[!CG!
06/*&1))1331#1$>8%621 1S (*5: 1#$13().1/313: /%Sl HS LH###/3+]

|

PAST — CS VOICE TODAY - VoLTE TOMORROW - VoLTE VIA SA 5G

N
N
1
.,
H
1 \\
H
i
i
H
i
1
L
R

i
&
Q===

@
2686 LTE e /W
Option 3/3a/3x Option 7/7al7x Option 5 Option 2

| EPSFBorRAT FB
2G/3G > CSFB SRVEVOLTERVONR = VoLTE>VoNR | VOITE | '\ vong

"#$%& 'E'l;&'&?/.$3"12'/@'?/"8&'4&%?"8&4'3/'Y [*+'

F'8/#$/21318&4IN&CG!31%8*)13!1>*001+#)0( 11 (0$% /R BIBE*) 1]/ (*&14&%!BES. 18&*) 1=
&HO<1)/003!/H FHSL2%/$* & 1>*$.1/550%)/$*&H#3!H#') &H#S LHNBGAUR) 1: 1#$30!:(3%)O!
)&HA1%1H#)*#201/#1:8%1+IN&CG!>*00!/03&5%& S BEE&HS!48%61%1/0=$+: 1!

)& (#4)/$*&H30 ) O(*H2IR*).1-&:: (#*)/$*&#3IW1%8*) 1BLIV[*#$12%/$*&#+IR 1/0=$*:1!
A1/$(%1]4(#)$*&H0*$<I>*0014)0( L(#5%1) L' 1#$ 1 S IIBEF@TH+13!3().1/31%1/0=$*:1!
O/#2(/211$%/#30/$*8H#3+1:1#<1&A1$. 11:&%11/'8/#)1'14(H)$*&HBEERPI &HO<*# I CGQR!
1#8*00&H 1H#$I>*$.ICG) &% 1I*#4%/3$%()$(%1!3(55&%$+!

|

D%&BB/31'/33(%/#)11>*001B1!)%*$*)/0148%): &#+$8%6*#2 | MARISRASTE) 06833

'8/ #1) &% % 10/$* &1 /#1%8&$!)/(31!/#/0<3*31/)%& 33 RFQOMJRHDO!"; WO /#1$. 1!
N&QR!/550%)/$*&#131%81%+!; &#*$&Y*#21./# &81% 3 A BEVANER) TN&QR[1$&IN&VAI!

> 1#1)%&33*#21*4#$&131%8%) 11/%1/310/) 2*#213(44*) REI GEXIRIL Y13 &&$. 1$V6/#3*$+&H!
>*001B11)%*$*)/0V/#'1#1)133/%<148%!*380/$*#21#1 S #HANSBVABES./$1)/ (311 &W!
"1206/'/$*&H1IH#'1/B&**#21)/001'%6&53+1712%/'I$*&#31) /#1&)) (WHIBE HSIHHS. 11#1$> &% +!
\1#) LO!/#1&51%/$&Y61#1 131 HI*#$100* 21 #$! 1#'=$&=1#'|: ABREUF$R15%6&8*'11$.11/00=
*5806$H#$I14(00H1$>8 %7218+ 3*B*0*$<O!> *). 15068/ BBO< L2 TRY6/ /$+8#318)) (%!
1)%&33!$.111#$*% 1 1#1$>8% 2+

|

32150688 15/1&51%/$8%3!$&!./811/1)&:501$118*1>1841$. 11#1$>EIWBE*BHI5+).
19%1/319%1S(*%11: 8% 11B/#'>*'$.+IW(55&31!$. 1961 1+31/1. 1Y BESEAS* &# 1 &A1 $V6/44*) | &H&#1
)100+!"#1$./$1)/3101/13:/%%$!31%8*) 11/33(%/#) 1! 3&0($*BBRSIBIA 1$%6*22 1% #1/0/%:!
101%$*#21$.11&51%/$&YIS&!)&H3* 1%61&5$* *L*#21$. 1 1#1 $HRR 2OFEL)L B14&%11*$!
B1)&:13!/15%&B01:+!




RADCOM

"41851%/$8%31>/#$I$&I10*81%!$.11.*2. 133! &I!$&!$. 1*0BESEL{BS! 1#3(%1!$./$!
$.1%%!N&QR!31%8*)13!/% 1106 (##*#2!3:8&$.0<+!"#1/!) ORYB*HARBI #$0!$. 11&#0<!>/<I$&!
$96(0<!1#3(%1!$.*31*31>*$.1/15%&B1=B/31'131%8*)1 BRB(HH&HAS./$!5%8&8* 13!$.1!
&51%/$8Y01>*$. 1 /#1 1#'=$&=1#18*1>1&4!$.1131%8*) 1! S (BHEEMH#$3!>. 101!

1206/ 1$*&H#31%118)) (Y% Yo*#2+!

F$,4%-51 0)2@2#3
Q1$>&967?130%)*#21*31/1)%*$*)/0!(311)/3114&%! CG S I BBBIRIT 1&#11841$. 11: /#1918 1#(1!
21#1%/$&%3148%1$101)&:1&51%/$8%3+!A. 1% 148$1 QORI D DUB/HRY63!$&!: &#+$&%6!$. 1!
#1$>8%711441)$*810<!/#11#3(%1!1/).131%8*) 11*31 &I5H=* DO #/B011851%/$&%3!$& ! &441%!
)(3$8:1%31/19%/#211&418*%$(/0131%8%)1318*/1$.113/: 1 4EIBYHRB(% 1+ A *31: 1/#31/#!
&51%/$8%!)&(0'/(311&#1130%)11&4!$. 11#1$>8%?!$ & BIHEEX Y511 BY &/ B/#'14&%)!
2/:1%3184#1&#1130%) 11/#10&>=0/$1#)<O!:*33*&#=) *SHIBERAM*441%1#$130%) 1 +1P&S.!
30%)13!>*00!B11%10%/#$!&#1$. 113/ 11 (#' 1%0<*#21#1$>8%+!

Network Slice 2

UE2 S YY1 E— | smr

UPF

Network Slice 3
!
"#$%&B")' Q&-./0"2#'?"%3%$9.'4&%7"8&4'4."8&4'/2'3;&'*+5'

1441)$*810<!:&#*$&%6*#21$. 11#1$>8%71+31133 1 #$+/(BHAIESI BRI IS, 1/W 194871 810!
F29%11: 1#$1ZWVF[14&%11/).130%) 10V/#148%!/130%) 1 1B 19688) D=) &##1)$1'1)/%3014&%!
19/:50101)&(0"1B1I/1:/$$1%!&AI0*41I/#1'1/$.+11/).130%) 11568 (/81I'*441% 1#$!#11'301/#
3&1/1)&:5%1.1#3*811%1/0=$* 11/#/0<$*)313<3$1:1*31) %80/ VOB #2!$.&311#11'31/%1!
B1*#2I'10*81041'+

|

A.1189%).13$%/$8%!)&:5&313!$. 11#1$>8%7!31%8*) 1 BSI 1B1)GH6 1 1#1$>8%67!
A(H)$&HIIH) &HA* (Yo #21$.1:1/)) &Y% *#21$&1$. 11 (31=IS[1%6 1: 1#$3+W1%8*)131/%1!
1441 154#1131%8%) 11)/$/08201:/#/21'1B<1$.1131%8*) 11894/ S&I6OV/#'1$%6/#30/$ 1 1*#$&!
Y$/1:&'1031/#1580%)*13IB<!I$. 1I#1$>&%7218&%). 13$%/S&YBH IR %) . 1 3$%6/$8.%!
*#3$/H#$*/$131$.1130%)114%&:1$. 11/8/*0/B0O11%13&(%) 13!/# *BISHES(SA/#) 115%&B 1!
$./$):&#*$&%31$.1131%68%) LIS (/0*$<+!

|

FH#I*#$129%6/$1'131%8*)11/33(%/#) 113&0($*&#!>*001* HABAKISB0*) L I*#3$/#) L1/
)%1/$11/130%)11($*0*L/$*&#eD"151%!#1$>8%7!30%) 1 YRYEHBEIEMO!3().1/3!1$. 1!
D&0*)<!-&#$%&0K (#)$* 817 D-K[1&%!Q1$>&%? B S BMGEWK[O)/#13(B3) %*B1I$&!
89%!(#3(B3)%*B1!14%&:1%1/0=$* 11896151 0%6*& ) QB BBIBER S 1 IH#&S*4%)/$*&#3]

> 1#1/1eD"3119)11'/1351)*4*1'1$.%13.80'+!A. 1!D-K!$/? 13E*#5($314%&:1$.11/33(%6/#) 1!




RADCOM

3&0($*&HI$&I#/8*2/$11$%/44%)1580%)* 1 31/#'1/33*2#): &IABIA1 BRI 1 33/%<O! 1#/BO*#2!
$.11851%/$&%!$&!:/#/211$.1130%) 131'<#/:*)/00<+!

|

"H#1N0&('=#/$*811#1$>8%670131%8%)13!/%1!3(558%$ 1 INGEBRITA) 13+ A.*3/"31/#!
1331#$*/01"*: 1#3*8#1$&!31%8%) 11/33(%/#) 114#1$. 1 CERBILIPE!/)0/33%)!D-!

'150&<: 1#$14&%!@G+!_#0133!$.11%13&(%)1!*3! 38BEUSEHSREH3*&#1'1/$!:(0$*501!
0&)/$*&H#31Z/#) (#'13*%/BO01!3) 1#/%*&[0!$.1%1!:/<IBLISH I %6 1#$!31%8*)13!)&:51$1!
48%!1%138(%)13+1"#1$.%31)/310!$.1131%8*)11/33(WHBAIRE&B($ED6!$.1130%) 1b3IWVFI/#'1
“HA&Y%:1$. 11H#1$>&%72!8%).135%/$8&%!>. 1#1$.%13.&0'3!/ YR BEASHEH !

|

Q1$>&%7?15&0%)<!)/#$. 1#'1$1%:*#11>.%).131%8%) 131 [8PBS<!/#13.&(0'1B1!:&81'1$&!
[1#1>108)/$*84#18%!$1:5&%/%*0<!'&>#2%/' 1'+1"#11441)PBBEIBIB*) 11/33(%6/#) 114#11'3!

$&!:&H#*S&YINQKI!/# THPIQK!I$%/44*) 1 /# 1*#$1%>&%?!1>*$.1$. 11$&&03!: &#*$&Yot#2!1$. 1 QKN

)0&('150/$48%:+!

SO LIS 24421 1#<1*81%31131%8%)13!)&:5&31'1&4#<1:%)%&31%8*) 130!
'<#]:¥)/00<1% (421 &H#1) 0& (' 1*#4%/3$%()$(% 1 O1>*00 K PR RIB 6/ S&Y6 3+ HS & /#1 (H4/:+0*/%!
>8%0'OD/EES1I$E&!S$. 1135/$*)1>8960' ) &HA*2(Yo/$*&H#31$./$!)./%/)$1 Yo LINK S R 3!
$&'/<+1A.113.11%!#(:B1%!&4#1$>&% 7?1 181#$30!)./#2 EEORHIO | /#'1$.1%9%!8/%6*/#) 1!
&81%!$*:101>*001&81%>.10:1. (:/#)&:5%1. 1#3*&#/# | QB9 $<I$&!:/?211&5$*:/0!
#1$>8%7?1580%)<I'1)*3*&#31:/#(/00<+IF($&:/$1'131%8*) H)ATI% 1" B<!5%&B130!>*00!B1!
061S(*%1'1$&IS/211$. LIH1$>&%6?130%)#218*3*&#1$& | YAV IHB*0*$<I$&!
'<#/:¥)/00<!'150&<!5%&B131$&!: &#*$8%!$.1131%8*) 1 SUGKAHWVF3!/%1IB1*#21: 1$+!

| )




RADCOM

="*"(&5*$'()-&2<"1)$*2)*+")>?)".2161*"3

K& 2% |
A.113.1198(:B1%!&4! 181#$3V/#'1$%/44%) I CG1#1$>8%?1>*001 &8 194#110:1.(;

(# 1% 3S/H #2113, 14061 [B*0*$<I$&!:/211&5$*: /01 $>& % MARBHH 3! /#(/00<+!
F($8:/$*8HO01%/$. 1%!1$./#). (/#I*H$1 %8 1#$*&HO1*31% 1S (*%$ IMEIGIBLD68*) 118+ 3*&H!
*#$&1%1/0*$<OV'151# 1#SI&#1/)0&('=#/$*811/55%&/).|$QI3RM@HI1$./$!31/:01330<!
*H$129%/$131*4#$&!$.11CG!)&%11/#15%&8*131411'B/)?!SBAGBA&IRB4!896). 1 3SIbAG1LH
IB*0*$<1$&1/33(%1!$.1311*81%31131%8*) 11$<51 3! SR B10BYISHE Yo:1*314(#: 1#$/01$&.
$.131131%8%)13b!3()) 133+ CGIH#$%&' () 131 /#<I#1> BN B8 $&) 8030 /#1$1) . #8&0&2* 13!
*H$&1$.11)0& (') &% LOVH'<#/:*) O 0&('=#/$*81131%8 VA3 >*00!B1!(31'1$&!3(55&%$!
/($8:/$1'01)0&31'=08&5!31%8*) 11&5%* *L BHREBI=0&&5!/55%8&/).1>*00! 1#/B01!
&51%/$&%31$&!: 11$IWVF3!/)%&33!$.131!:(0$*501!31UBY 1 BB 308431 %8%) 13!
$./$1: 111 (#*4* 1 1#1$>&%?1580%)<+!

|

K&%!'1)/'1301/33(%/#)1!13<3$1:31>1%11:4#0<!'1 508 < HIEREY6?!8/0*'/$*&#/#14/(0$!
1#151%48%:/#)11¥33(11%15&%$/210101/8*#21$.11195 1 EABLHH##(/01$/3218.4)
51%48&%:*#219%68GE1/#/0<3*31/#'1*33(11%13&0($*&H#IS&I 1#2*#1 1 % BEHEDAPHH
&51%/$*8H31'15/%$: 1H#S3+1"H#I*SIIH1>1*#) %o/ $* &#148.%| COBXERA(RHI00!$/?7118#1$. 1!
&51%/$*&H#/0IN#1%8&(313<3$1:a1%135&#3*BOLI4&VUIPHERIHEM EHE* &1 /#10%41)<)01!
J#121:1#$1&41$.11CG!31%8%)13+!!

206" +"["34*"5$(44"1(5/(*35)*-3/."5(*4(3%5"51
DI%$I&AIH1$>&%?/($&:/$*&#1($*0*L13IFY%$*4%)*/01"#$TBONP TR+ #21 7 V!
$&B*A$.96&(2.1$.118/38!/: &(H$I QA HAZY:I$*&H (3*#21:/) 4131 S& I DU G /$1'!
*#3%2 $3+IF"L/314/S(%/01/'8/#$/2131881%!. (:H#31#1H/0<L*#2! 3B & (H$31&A!'/$/!

#14*#*#215/$$51%#31/#'1%10/$*&#3.*531#1$. 11I'/$/+1;/) *#1 3 /#h
[

\V#01196151$*$*811/33*2#: 1#$3!

D%&)1331)&:50%)/$1'01:(0$*="*: 1#3*&#1$/373!

D%&)133!/#'1) &% 10/$11*#4&%:/$*&H#1A% & #<!*4419h3H$!3&(%
7&IH&SI% 1S (*% L1 /#(0Y'[5$/$*&H!
F))(:(0/$111951%*1#)11&81%!$*:1!

Y&9%?1#848$&5!M@] T]6EC!

!
A.*314%11311#2*#11%3!(51$&!351#'1: &% 11$*: 11 &#)DIB)IBAI&5$* L *#21$. 11#1$>8%?!
519%48%:/#) 11/#13&08*#21#1$>8%7?1"1 2%/ I$*&#301%/$. 1% N 1388& P*#2148%)
*33(18:/). *13UH#'L. (/#31>8%7*#21$821$.1%1$&1 1#3(%1!3(519618%8: 1% 195106+ 1#)1!
J#1851%/$*&#/0119)1001#) 1+!

!

!




RADCOM

K&Y6!(311)/31310%211'<#/:*)1#1$>8%62130%)*#21/# | 5OAHSEE*) 31$./SI* 1#HS*4<I$%6/44%)!
5/$S1%6#31/#1$%1#'31$81)%1/$119%(013!/#1580%)*131$./$!5HE) BISAL 196138081 !
*33(13!>*00!B1!8*$/01*#ICG+A. 131 1*#3*2 HBEUEBH181#131%8%)11/33(%/#)11>*001411"!
“H$&1$.11851%/$&%30!&%). 13$%/$*&#1$&! 1#/B01!&5 1 H3AHSSALMBIES). 13/8131 &#!
UDIgl/#11#3(%131$. 11#1$>&%?1S(/0*$<!/($&:/$*)/00<O!> ABHEIB/0I$&!"10*81%*#2! *2. !
S(/0*$<0!51%3&#/0*L1'131%8*)131%#1$.11CG!1%/+!

!

WEEB1%/$8%3!:(3$!' 15MUAEBB/31'/33(%/#) 11>*SB(*0$+#1:&' (0/1%!F"1$./$1)/#1/550<!
F'TVI$&!S. 11/$/1*$1/0%1/'<1)&001)$31$&!5%&8* 11eD"l/#&:/0<! HBIYB*&21B(*0$=*#IF"]
J#11#8:10<1'1$1)$*8#18441%3!3181%/0'B1#14*$3!$&!851%/$&%3d!

I

7/$/1/0%1/'<1)&001)$1'148&%6!/33(%/#)11*3!(31"
F'1*31/550*1'1$&!/001/$/1)&001)$1'/# 1#&$!/13(B31$!!
W/813!(##1)133/%<!1951#31314&%!/#/"*$*&#/0!3&0 (1 BBEEBYY/211) &3$3]!
W/B13I$*:11:/33/2*#21$.11'/$/14&%! 1951 %#/015%8&) 1 33*#2)!

R(#31&##<$/131$!1Z4&%!19/:501014*%3$!$.%6&(2.5($! HASHURAY: /#211$&!)
$.119%101/311)/(31][!

|

Y*$.1/1:8(0/% ON0&EH/$*811/33(%/#)11/%).*$1)$(%10H1>1#1(5/$1'1:V!:&'103!)/BHL
/"11$81$.11380($*&#131/:01330</3!"*441 Y& EHBI>*00! B(31'14&%!* 441 % 1 #$! #&:/8¥13
P13$#=B%11'1/02&%*$.:3!/#1:V!:&'103!3().!/3ID%&5.1$! ZB (*0BBAH3&(%)1'1B<!
K/)1B&&?[1)/#!B1!(31'148%!eD"/#8:/0<!'1$1)$*&H#10*? 1| RU(ALIBL*3$%*B($*&#+!"#!
)&#$%/3$01&$.1%!;V1:&'103!/%1!B1$$1%!3(*$1'1$8&!8$. 1 ZH3!)/BEB)0('1!$. 1!
&51%8Y6BR'103[ +!F#1/33(%/#) 113&0($*&#!: (331 *#$129%/$11$. 1311441 % 1 HED I
596&8* 11$&&031#1> *). I*441%1#$1:V1:&'101%613(0$SBRUBIBAL' +A.1(31%!)/#1($*0*L 1!
&%$.19%!:8'103148%!"*441%1#$!(311)/313+!

F$,4*-51*-@1%$0,-&,2*H

A.11$%/*$*&#/01/33(%/#) 11/55%8&1).1./31B11#1:&3$0<! (#+@HIPS*S$./$1*3015%&) 133!$.1!
#1$>8%721181#$3!/#'15%131#$!$.114/(0SV/#151%48&%:/#) 1! SBUSHLIS* &#18*/!
'/3.B&/%'31/#1%15&%$3+K&O0&>*#21$.*301&51%/$* QHEBHRIW BEMHL 11$. 11&($5($30!
J#(/00<1191)($11/1>8%2408>18&4!3$1531$&!+ 1#$*4<!1$. 1 BAKBBINY, 1151 %648%6:/#) 11/#'!
31968%)11'1 206/ $*&HOVH#1:1#(/00<!)/%%<!&($'$. 11 $*&#318&IS61 181 $>& %6 ?1*33(13!
$.968&(2.)&#4A*2(%I$*&H)) [#213+1-0831'=08&5!/($&:/$*&# 1 3BORY#$1296/$131$.11$>8&!
31$3184!5%8&)1331 3EAGHE2I5& Y8 1#1#1$>8&%7")./#2131$.%&(2.1$.1:FQUI3<3$1:3!
3().//3IQKN!&%).13$%/$*&#OIW7Q!)&H#$%&00!# ' (0$*=BYGHAR (%/$*&#+IA. *31$<51!
&41)0&3L0&E5!/($&:/$*&H#I>*00!B1!)%*$*)/014&%6!: BREERH& %6231 /#+001%1S (*% 1!
59%&BB/31'/33(%/#)11$&IA11'/($&:/S*&H1: 1) #*3:3) &H#S%E&001 1B 11 /#/21: 1#$!
1#189%).13$%/$*&#1Z; FQU[I0/<1%-+1"#1$.*31>/<0!31%8*) IR QAB)I06*$*)/01$&!$. 1!
0%1/0=$*:11851%/$*&#1&41$.11CG!)&%1+!!

| |

#h



RADCOM

F)O&('=#/$*811/33(%/#) 1!3&0(SBHB12%6/$1 T #$&1&%). 13$%/$&%313().!/3leN;!
.<519%8*3&%0!US1#WS/)?IN; Y/%10!#'1e(B1%#1$13! Ze NSNS H#) 11380 ($+&#b3!
)&:5&H#1#$310*41)<)0113$/%$*#214%8&:1$. 1I#*$*/01'/ <= REBBHS I8 (2. &($!$. 1!
&81%/00!50/$48%:10* 4 ) EIES1 2%6/$*&# B1$>11#1/33(%/#) L1/#1$.11&%). 13$%/$&%!
1#/B0131/33(%/#) 11/($&:/$*&H ZA%&: *#3$/#$*/$* 8O\ 1/0*# 2TR(H2R/M* )/ $*&HO#']
)02 1# =$&H131%8*)B/0*S<:/#21: 1#$+IF33(%/#) 113$/<3H#IS(H11>*$.1$. 1!
1BBY#140&>18&41$. 11#1$>&%?+!!

|

Y. 1#1#1>131%8%) 1314 1#1$>8&%7?14(#) $*&#31/%110/(#). 19886Q1/33(%/#) 1)) /#B1!
/($8:/$*)/00<IH43S/HS*/S1'/#13)/01 T #]&($!$81% 13584 1$&)). /HBAIBD6 18/*0*#21#1$>8%7!
)&H S QAN 1H3 (Yo L 1>/ *$*&H#3I$&!S. 1I#1$>8%621/% 1!/ (JROKT: &#*$8&% 1 OV/#']
)O&('1%613&(%)13!:/#/21'1144*)* 1#K%6&:1$. ITC-8% 1I$&ISIPL 1$1!/33(%6/#)1!
3&0($*&#1>*001#11'1$8&IBLY/(S&YS&I*#3S/#$*/$11/#13)/011/)%&33!:(0$*501;1-]1'21!
(3196D/#1!3*$131/#1) 1#$%/0!)8#$%&0!50/#11)0&('13*$13+!!

|

F33(%/#)11/03&!#11'31$&! ($*0* L 11/($&=*#3S/H$*/$*&H#1:1)./H*SBERJ(0*#20 ! 4%
B/O/#)*#21/)) &Y% #21$&1%1 S (*%1'1$%/) 115&0%)*131/# 19 ICEHOK *3)&81%<+IA *3!
133(%/#) 11/($8:/$*&1*#)0(' 131/($&=/'p(3%: 1#$I$&!S. 11: 8+ $&Y* HATHO*) <1 $&14*$!
/8/+0/BO1!:&#*$8%6*#21%138(%)131B/31'1&#1$.113<3$1:!. LIGS6IAA*)!: &#*$&%6*#21eD"3+!
- QA SRO*H21/#10822*#21841/00!3<3$1:1)&:5&BIZEBIB 1'51%48%6: U8 *H#$1%64/)*#21$&!
$.1189%).13$%/$8%1$8!%15&%$!3<3HA *BIOSMBE!01/1$& )D& 3108 & BO($+&4- 0
3<3$1:1/8/*0/B*0*$<!3&!$./$13<3$1:1.1/0$.1*33(131)/#BLBHS&IB *)/008**0/%!$&!
$.11/($8:/$%)13)/0*#215%8)133+!

6,%%.&,'5)*7()"3%",5 *
D%&BB/31'/33(%/#)1!13&0($*&#31/038&!5%&8* 11/"*$*&#/01:1$. 8 B&H6:/$3148%!'/$/)
195&%%$!$.1$13(%131/:01331/#'14019*BO1I*#$12%/$* &R/ PXBRI($*8#3+119/:50131&4!
$.#31$<51184144#$12%6/$*&#b3IB1#14*$31/%1I$&!$Y6* ARG ARGLIE: ) 2U*8B511 ']
$13$19%13(0$31/%1!(#'1%!$.1!1B/310*#1!$.%13.&0'| & UM BANB (B0} BLS! 18 1#$IS&5)1$&/!
-AAW!e/42/)&H#3(:1%+!!
I
K&Y61#8%6$. B&(#': 1"*/$*&#01/33(%/#) 113&0($+&#3)/H (PIMIIRSS./$1Z$ &1/ ($&:/$1!
$.1140&>1&4!'/$/B1$>11#1*441%1#$!13&4$>/%113<3$1:3[1$&N!!
!
¥ 710*81%!/0/%:3]181#$3!8*/13$%1/:*#21/#/0<$*)3h!

o! D(BO0*3.1$&!/!S(1(1!Ze/4?/0!q:WO!F: D[!

ol WI#1/#11:/+0!

o! -/00!/IR13$!FD"!

o! R15&%$!$&!I\W<30&2!

I
¥ 710*81%!5118$/14&%! (53$%1/:*#215%8)133*#2!

ol Y%*$LIS&IH#IW VI&Y\P/31!/$/B/3112/3!'13)%*B1'/B&S1]!

0! Y%*$1!$&!4*01!1Z-WNO!IqWUQ]!

ol F*$*&#/01%158%$#218*/1$.11P"=0/<1%!

#'



RADCOM

8(34%"-(*:$%(3- "512534;%"/#
F($&:/$1'1/33(%/#)114&%!CG!/03&1#11'31$&15%&8* 11)(3$& 1S MBOLS$*: 113$%61/:*#2!
I#/0<$*)3148%1#1$>8%?1#$1 00F 8K 1851 %/$&%3a! 896). 13$%/$+&#1$&I'1$1)$O/#/0<L 10!
[#1%138081!*33(131/($&:/$*)/00<+IR1/0=$*:113$%1/:15%J8HBBERI#15(B0*3. 13
e/42/1$&5%)3I/H 1) /#)&:B*# 11$.%31'/$/1>*$.119$1%#/0!'/$38.(%) 13! 3¢/3h!
!
¥ eD"3121#1%/$1'1B&%8*3133(%/#) B%&B13
¥ IBLHS3IA%E&: ) LS ) 211 /#/21: 1#$13<3$1:3!
¥ W$/$*3$%)3!
!
WS$01/:*#21/#/0<$*)31>*001B1!)%*$*)/0148%! CGU/#' ) HB HBISIBEY63148%d!
!
¥ A%1131%%131/220612/$* 81 A0+ BHTI*# &>3[
¥ A*11$%*221%3148%!/$/11958%$!
¥ R(013!Z'*3)/%'1&%!3/81!%1BIBA10*#11$.9%13.80'3[!
!
A.1/B*0*$<1$&!5%8&) 133/# /H#0<L113$%1/:*#21'/$/'%/:/$*)/00&BERG*: 11$&1*#3*2.$0
> #).1>*00!B 1) %*$*)/01)&: 5&H#1#S148%/($&:/SER1$>&%6?3/#'1/33(%*#2!CGI31%8*)1!
S(/0*$<+IW&:1119/:5013!&41.8&>19%1/0=$*1136A*00!B1!(31'*#CGd
!
¥ Q1$>8%7!369)
A.11/($8=3)/0%#21)/5/B*0*$<!&4!$.113$%1/:*#2150/$4&%:  BEBIIA14&%!"/$/=
$<5118/%*/B*0*$<!/#1880(: 118/%*/B*0*$<1/338)*/$1'1>*$. IRIB#&YBP!30*) 130!
1#3(%*#2)° &WI4&%!1/).130%)1!!
!
¥ Q1$>8%71851%/$*&#3!!
A*3IS08L1' $&IBLI/S/='%*SLHIS&I). 1811:/9%: (:/($&:/S*&#+IA *31: 1/#3!
)I5$(%*#2015%8&)133*#201/#'1%1/)$*#2I$&IH#1$>&% 21" S/ T# I WS H*#2!
J#/0<$*)31)/#1/03&!.105113$/B0*3.1/1B/310*#11841#1$>8%7) EOVBAEIA*) 40&>30!
J#1(31%):&B*0*$&aU35&H# *AB&IBES.129%/'(/0")./#2131$&!$. 11B/310*#11/#'
1#8:/0%131$./$! 1#/B0115%1*)$*811&51%/$*&#3+!!

#H



<H=>F 47 *

RF7-U:IF-11*31/15&>1%4(01)&: B*#/$*&#1 &A1) 0& (' =#/$*8 11 [# BB H#1%*L 1 W1%8*) 1!
F33(%/#) LI#1F"="%*81#1Q1$>&%71"#3*2.$3+ | A&21$. IBHLIBANH & 1&51%/$8%63!$&!
2/*#14(00#1$>&%?18*3*B*0*$<!/)%&33!: (0$*50 1 HLIESERAKIERI6GO! @ GO!/#ICG[!/#!
)O&('11#8*%&# 1#$31Z5(B0*)015%*8/$10V/#'1.<BY% 59484 ()$B!)&: B*#11$&!5%&8*'11$.1!
&51%/$8961>*$.11#1(# 1%3$/H*#21&41> [$1*31.[S51#+#2 1 A $386 2 M@]T+!Y.*011/$!$. 1!
3/ LIS LI 2] $>8 9671851 %/$+&#/01/#'1)/5*$/01 195 1 #3038 %*#2108282 0!
$&&03!1$&!.105!%1380811#1$>8%71'12%/'/$*&#301/# 18A4TBRANIB*1>18.41$.1!
)(3$8:1%!1951%*1#)11/)%&331/00'$.1*06131%8*) 1 BOVFIERDHBRIS&! 1#3(%1!3(51%+& %!
)(3$8:1%!1951%*1#) 11/#185%**L 1131%8*)11S(/0*$<+!

|

I"#$%&D")'PGQ5RH'G5['6/.$3"/2'G%8;"3&83%$%&'

RF7-U:IF-11#31#11#$*%10<) &#$/*#1%*L 1'01) 0&('=#/$*8 1 B&AEEIR.0%14&%1014($(% 1=
596&&4/#14(00<13(558%$3!CGIZ3$/# [0&H# 1 # H&H=3S MRIDBALRS!%&B(3$!/4#1/2*01!
5&%$4&0*&!*31B(*0$!(3*#2!/1:%)%&31%8*)131/%). *SBSICRIB)D*#20! (B 2L &%! 18 1#!
$.1)&:501$119%150/)1: 1#$1&4!11/).15/%S$!/#'1&441%31%1/096ARY61#) 1 1/#110/3$*)!
3)/0/B*0*$<+IRF7-U;1>8967?231>*$.101/*#2189%).13$%/$* & GOBSHEBe BB 1 9641 $13[1/#!
*315/%$1&4!5/%$#1%3.*515%682%/:313().!/3!-+3)&O!F: 83SHLGE (W 1%8*) LON(/>1*!
K(3*&#35.1%10!"#$10!Q1$>8%7?!P(*0'1%3!D%&2%/HNEQRIOMBT UW: [0 Q& /!
-0&('B/#1)&3<3$1:0'A1014&#%)/!_Q"-FOU#IN;Y/%1IA1). #&DEF00*/#)11D/%$H1 %+

#i



RF7-U;IF-11/'8/#$/213d!
|
¥ FS%*81#1"#3%2.$3! 311&4IF"OL/). #1101/%#*#20!/#1 NEOABEDISE.!
5%8&/)$*810<!/#15%1*)$*810<!:8#*$8%6!/#1$%&(B013. GBS0 D 1#15.!
/($8:/$11%8&&$=)/(31!/#0<3*30V/#8&:/0<I"1$1)$*&HO# 1*#3* BRI %<5$1'!
$%/44%)14&%!3().131%8%)131/318*'1&13$%1/:*#2!
¥ F($&/$11F33(%/#)1IF($&:/$131380($*8#!'1508<: 1#$!1 48! &H#'L:
H3G/HSH$+&HOI3)/0*#201. 1/0*#201/#'1(5'/$*#214&%!/1) 0BBE%BHIFE.!
133(%/#)11>*$.1e(B1%#1$13)&#$%&00*#2!$. 1) &#S/#1VB 1 HIBH*41)<)01!
¥ P(*0$!4&%!CGIK(00'3(558%$!4&%!\WF!CG!Z/($&+BIRFEH) T kT 1LOWP"!
'"1)*5.1 %*#21/#1)&:5019!- DW!)&%%10/$*&#0!D/)?1$!K &Y%>/RBHIREENHR.0!
ZDK-D[OW#1>1/22%12/$*&H# 30! #1'*: 1#3*&4*#2)!
¥ -0&( =Q/$*81IF%).*$1)$(%1IF#! 1#$*%10<!)08&('=#/$*810!) &HGMHEHLE B! B (*0$!
(3*#21/1:%)%8&31%8%)13=B/31'/%).*$1)$(%1!/008&>*# 2HLEIEBIEOH 20! 896! 18 1#!
$.1)&:501$11%150/)1: 1#$1&4!1/).15/%S$!/#'1&441%31.*2. 19 BOBI&Y6:/#) 10!
10/3$%)13)/0/B*0*$<OV/#1%13*0*1#) 11>*$.13$/$10133!/Z AL S1&H3!
¥ R1/0=$*1IW$%1/*#2IF#/0<$*)31710*81%3!/($&:/$1'1%1/0=$* AMHELORIR 1) 1!
3$%1/:1'1$&!$.11&51%/$8&%3a!&%). 13$%/$*&#1$&!/($&:/$*)/00<IAISIGBEBI#/0
913&0811*33(13+
|
RF7-U;a3!1380($*&#!*31'1508<1'1/$!:(0$*501!851%/$&%INBEBEGAMAO!P110*#10!
GO&B1O!IR/?($1#O!H#IALOLA4&H)V#1./31%1) 1*81'1>* 1 BUA Y1) & 24+ $+&HdI>* 21!
K%&3$!MIW(00*8/#1D%& () $! 7*441% 1#$+/$* &1 " 1##&8/$* RUBFIBCRIS - H#+#2!:(0$*501!
Ac-IV/B3I"#H&SIS*&HIF>/% 3O I>*###21$. 1IA;-IF>/%' 4& %6 CHAE.8/$*&#+IRF 7-U; !
F-11+31$.11:&3$1/'8/#) 1'131%8%) 11/33(%/#) 11 3&0($*&H# I #/A21$0!'150&<1'1/3!/!
1(0$*5011-0&('=Q/$*81IK (#)$*&#31Z-QKI[OVH#1/($&:/$1'1 383RAS*&H1)/#!B1!
HHISHHSL I HH($131>4$.108>=$& (). 1 50&<: 1#$3/# 1 &#="115%&B*#201/00!1331#$*/0!
*#1/|CGI1#8*%&#: 1#$+IRF7-U; [($*0*L131/'8/#) 1'01)($$*#2=1) 28B&2<13().V/3IF"I/#'
) HLI0L/%H*#21$8]: &H$EYO!H#1$%& (BO13. & &$I4& Y0 I#1 SHRYBIHHR/)$+810<O!
/($&:/$*)/00<151%48%:19%&&$!)/(311/#0<3*301/#'15%& S SRR 1#) %<5$1'1$%/44*)1 4&%!
3().131%8%)1313$%1/:+#218+1&131%8*)130!$1$. 196 ZD/#12
|
RF7-U:a3!3&0($*&#!1#/B0131&51%/$&%31$&!1441)$*S1DKI A G 95/4#3*&#31 /4]
$1).#8082<1$%/#348%:/$*&#31> *011%150/)*#21012/) < BRHEARM BRF 7-U: 1*31&51#1$&!
*3)(33*#21012/)<!3>/5=&($3!Z*41% 1S (*% 1 [+!RF7-U; UASE3RUH*S (11)0&('=#/$*8 1!
B(3*#1331:&'100!B/31'I&HI4(#)$*&H#/0*$</#1$1) #&O& HEBIBY6/44*)18%!3(B3)%*B1%!
#(:BL19%301:/% 421 1 1#1$&10*#1/%15%*)*#2-+IA. L1 BHF/4'1B/31'1&#1/1: (0$*=<1/%!
J##(/013(B3)%*5$*&#1411+ K (%$.1%:8%10RF7-U; | F-IEsa#t A8+ 131$. 1!
&51%/$*8#101)&3$!/#1)&:5019*$<*#88081'I1>*$.I: &#*$& WSAIHIB& b3 1#1$>8%67+IA. 1!
3&0($*&##15%8&8%131/181%3/$*01!13&0($*&H#1>*$. 1 1 ALY 1 EHPHTBRL/H2*#214%&: 1!
)1#$%/0*L 1" 150&<: 1HSI>*$.1:+#*:/01%138(%) 13!$&!/14 (DO3IPOB($11380($+&#+!
|

| )

#Y



@OBB)A=)7B&B5#6)/"*".*$2" )
A*3131)$*8#15%&8*131/#119/:5011&4IRF7-U:b3!B(*0B&MIREE/0<!'1$1)$+&H! (3#2! V!
$&I5%&8* 11#1$>8%71/01%$3!B/31'18#/#/0<3*3184R101)BEIBIB$*5011#1$>8%7!
101:1#$3+1"$1*31) (%% 1#$0<1"1508<1"/$!RF7-U:1)(3$&: 1% By SHMEBRH 5& $1#$*/01*33(13!
H1#1/9%1%1/0=$*:1+!

G$)$&0$1I&.0$!"#+&)>I"#&)>0D0

D/%S$*/01#1$>8%7?18($/2131%13(0$!*#1/108:33184131%BMA B YIS 1'T) (358:1%!
1951%*1#)1148%):/#<13(B3)%*B1%3+"$1*31%:51%/$*BLISRYS(BE*&H#3 1 #1061 /0=$*: 11/#'
5%&81$8&03!$&*3&0/S1I/# 1/#/0<L11$.11&($/21b31)/(31/#1/550&)$884%1/3(% 13!
B14&%1!)(3$8:1%!1951%*1#)11*31%:5/)$1'+!!

|

Q1$>&%7?1&($/2131/%11/33&)*/$1'1>*$.1/1%10/$*811#) % 1/A0HBANIBL!) & (HS$!
0615&%$1'1B<!$.1)&%11#1$>8&%?03!8/%6*&(31#1$>&RELALAMSI BB 1) &H$*#(/00<!
:&H#*$89%31$.11%101/31!)/(311) &(#$!B1$>11#/001#1$>& VeFBLB550*131/'8/#) 1!

/) H1101/%#*#21/028%*$.:31$8!'1$1%6: 411>, 1$. 196 /H&($/2 DKL /318)) (%% 1'+1A. 1!
#(:B1%1&41*:5/)$1'13(B3)%*B1%3!'1$1%:*#131$. 11318893 1#&:/0<OV/#'1/#1/0/%:1*3!
$%6+221%1'1/))&%"*#20<+U#)11$.*31/0/%:!./31B1 1#194%$) 1M1 8% 1#2*#11%!*3!
*051)$1'1$&!1$.11R101/311-/(311 7*3$%*B($*&41'/3.B&/%'|$&!/H#/DE(SIR 103!/ (311/#!
/550<1)&%%1)$*811:1/3(%13+!

|

I"#$%&V)'P&.&94&'59$4&'Q"43% " ®342/9%,'

#8



G9$)$&0%$!J&.0%!:20,-2/.,2*#!:&01/*&19
RF7-U;a3!R101/31!1-/(31!7*3$%*B($*&#!"/3.B&/%'15%&8* 1 3 KAUD=$*: 118+1>1841$.1!
%101/311)/(31)&#HS$'B1$>11#)8&%11#1$>8%?1101: 14#$RIELBBMBISE) 8030 +4)0(*#2!
W,FDO!7*/:1$1%0!WG30!GADN, OV/#'1$>&/# IN&VAIIW"D+!

!

A.11(551%!5/#11*31%14%13.1'1181%<!, Cl:*#($S131/# 1 BEHFY% % 1#$1%101/311)/(31!
*3$96*B($*&#14&%!$.113101)$1#1$>8%67!101: 1#$3!/# A UBSR)YRBE/%':/<!/03&!
B114*0$1%1'1&#1/1351)*4*)13(B3)%*B1%+IA. 1146 B YIBBB)%*B1%31*3150688*'1'14&%!/!
3101)$1'1%101/311)/(311$&!8*1>1$.110*3$!84!3(B3) W BIPH I M3&!'%6*00!$&!8*1>1$.1!
3*2#/0*#21:133/2131B1$>11#1$.1!3&(%) L1/#' 'L 3$*H#/$*&H HPELRIAHS 3 +!

!

!
"#$%& ") Y"&>"2#'3;&"194&."2& X" .[>&%"$--&%":/$2,9%" &892 3&83&,'92/19."&4'

"#$%EN)'Y"&>"2#',&39".4'/@'3;&'VTW'2&3>/%="92/19."&4"'

#



DK7&0$9!"#*'&)>1:$,3@,2*#!&#9!")$-,0
F#1/'8/#)1'/02&%*$.:1*31/550%1'1$&!* 1#$*4<!/#&:10*131*#186101/31!)/(31!) &(#S!
B1$>11#/001$>8%?1101: 1#$31/#'1$.1!/338)*/$1'1318 1 941$&HP13181%*$<!:/<!
$.1#1$%*221%!/0/%: 3+11A. *311#2*#11)/#1%1:&8 1IN 44RO 1896101/31!)/(31!B/310*#1!
($*0*L*#213&5.*3%%)/$1'1/02&%*$.:3+1A. 1!B/310*#11& (KB DUIATLS/SL3V/#1/)) (%6/$1!
B/310*#115%1%)$*&#01*:5%8&813!$.1I'1 $1)$*&#! &4 1#1 SO RIBRUAH#EY%1:8813!n4/031!
5&3*$*813+alY1!)/#1311!$.1!B/310*#110&>1%)](551%1BEAH#MA 1$1)$1'!
*060612(0/%*$*1314#1$. 114&008>*#214&%1)/3$0!> (1 VB&B1#A. 1! (#*S(1IRF7-U;!
1028%*$.:11441)$*810<!%1'()13!4/031!5& 3*$*81 3! /HH#EBIOF B3 *#$&!$.%11!3181%*$<!

0181@31"&#!$.1!B/310*#1!"'18*/$*&#+!
! !

#



@'77-39

RF7-U:1*31$.1101/*#211951%$!*#1)0&('=#/$*8101) &#$/*#19M(G8HE  5%&B1
B/31'131%8*%)11/33(%/#)11>*$. IF"="0%*8 1#1*#3*2. $31508BR IR V631>*$. | /# 1 # £8& =
8*1>1841$.1131%8%)11S(/0*$<!/#1%1/0=0*411)(3$&: 1% AREIBU; a3 380($*&H!
3(558%$31&51%/$&Y%31*#1$. 1*06!$%/# 3BRARMBSRICBR! <#/:*)O1&#="1/#131%8*)1!
133(%/#) L#1#1$>8%71$%&(B0L3. &&S*#21/$!/1:/) % & H#'1:%)/ARIGES) (3$&: 1%=/441)$*#2!
#1$>8% 7211 2%/ 1$*8#31)/#B11%613&081'1S(*)20<I>*$. | 1A4EY6$+ IRF7-U:a31380($*8&#148%!
CGO!RF7-U;!F-101*311950%)*$0<!'13*2#1'14&%!$10 V208 31#4' 10*81%3F ($&:/$1'O!
_EHSIH1%L L OVH I# =$&=1#1#1$>8%?1*#3*2.$3+IA. 1 IBRO(REB30<*#$12%6/$131*#$&!
I#1&51%/$&%3a!)0&("T*#4%/3$%()$(%o1+!"$1*31) &#$% QBAIBERIOGH). 1 3$%6/$+&H!
3&0($*&#3!13().!/31e(B1%#1$131ZeX[!$./$!:/#/211/00!$.1!/33(95/#&31%8*)1!
)&:5&#1#$3b10*41)<)0114&%!/1)0&31'=08&5!/#'1/($&:/$1 FFBIR1%68*) 11/33(%6/#) 1+!

|

K&Y6!: &% 11*#48%:/$*&#!IB&($IRF7-U:IF-101 88858 >>>+06/)&:+)&:1%/)&:=/1 !

|

)



