EP,&chJJ"Wi%WLDRM*&;
eSS R EM

DRM30, Sig#1k, EEREA, SR, RETHIMGS

umg-m -y-

= |

LSTATUS: OPERATIONAL | POWER: 10kW | MODULATION: DRM30 | EFFICIENCY: 85% | LINEARITY: OPTIMIZED | BANDWIDTH: 20kHz | EER: ACTIVE | PAPR: 12dB | TEMP: !

-



BEAS=: (« )))ﬁ BREER.
PNt LB THRFHNE? A EFNOER B AL ERE1E

The need for digital Implementation path for
transformation transmitter upgrade

= H ~0
=\ = )

XW 7 J/ R

E&;ﬁb%&—';?&’iﬁ
B e
*?dl:‘%g . Eﬁﬁﬁ"ﬁﬂ'\]i ﬁﬁ%‘ﬁz 13 : system integration

IBZINAMSDRMES KD
SN RXS Three core challenges

Comparing AM and DRM in retrofitting
signal characteristics

X et 5 M 5EIE
Key performance indicators and
validation

&



USRI S HiME

[DATA STREAM ACTIVE]

\.

()

=%

ik (MW) EEEANE
=R, FUTEER
ATFREDHNERRE
(BEFMER) .

[SIGNAL PROPAGATION ANALYSIS:
MW DIGITAL VS. ANALOG]

/

HitiiES A

ELLEMSE, ERER
2 S4BT K0 R R 4D 8

g| BEAxH, RPAEEE
b2

o

[CAPEX OPTIMIZATION: RETROFIT
% STRATEGY]

[DATA STREAM ACTIVE]

[EER IMPLEMENTATION: EFFICIENCY GAINS]

) |-

NS

[DATA STREAM ACTIVE]

%

ARV ES
BANZEANEHES
RS, {BETEER (B4
B5IRE) SRR, BT
USETEIORNNE B
BB,

[EER IMPLEMENTATION: EFFICIENCY
GAINS] p

\_ MULTI-FUNCTIONAL BROADCAST] )

[SYSTEM DIAGNOSTICS: OPTIMAL]

[V_:_

(cQ))
—

WS R

XIEFZIEE. XAER.
NS #% (EWF) Ei8fE
ARS5 .

o]

[VALUE-ADDED SERVICES:

[SYSTEM DIAGNOSTICS: OPTIMAL]




Eh%#_%'ﬁ E'\].ZIKIB—'IEE‘.- / DRM (COFDM)

[e—— BRBELFTFER —
&AM (Analog AM)

WW S e nmmm1mmunmmm1nnnaummmunmmm s

Z,  ENESRENBLUEHIER

T

; ‘ Y NERSNAGNERENBUEEEERES.

WunW ‘

TECERRERES, WHEULEEEKRRR, ™~ PAPR: 10-12dB

AL (PAV
i il

LOW PHASE LINEARITY DRM{ESHIIE{ETFIITHE L& 710-12dB, AN
REQUIREMENT S TS EIEEE [HIGH LINEARITY CHALLEN




Bk AMESIEGEKE

-

[DATA FLOW: LINEARIZATION PATH] [CRITICAL ISSUE IDENTIFIED] [CRITICAL ISSUE IDENTIFIED]
\J | 4 : \

" R - T - mrEn

------------ ITU $iikisis |

» . R n ="
; : DRM &S ',\'/‘
RM | Pomrpswm ‘ i B 1
B2 A ' |
| (switching | "N i | " —
Mode) BRIIE ‘
FROERER | || peeeeseeoees I el v
sl . ' ' (Interference to =
Al opiESY SBAE : Adjacent Channels)|
(OOBE) (Regrowth) , | = MLHEES SE TN
\n / (Non-linear PA) | RIEGs#EH
i SMEE4 (Regrowth)
i) ERELAR -
MEHNEMERRELSY (A0PDM/PSME) mEBE fRR BB
BE TEEFXRE Q&) , BERK FEMESSBUNEY B, TIEDEE, ER HAEINBEFFAKLE (DPD) BAR, XiEE
DRMES2SH™ENEIRXEMFIMEH ITUSTIE AR (AM/AM) FI4EML (AM/PM) JELMEHITR
(OOBE) , 1E,

[SYSTEM STATUS: NON-LINEAR AMPLIFICATION FAULT] £ [SPECTRAL ANALYSIS: MASK VIOLATION] [DPD IMPLEMENTATION: LINEARITY CORRECTION] .



ZOPkEE—: IhER[E)E (Power Back-off)

BRI T IhRREEN 0 R p .
* B A SR SR Ry

DRM (Amplifier Clipping Threshold) ‘ 18] 8 ‘T{ >A
—————— N = s en - - el il
A, - = |
” 10(28 'ff”fﬁ% e TR . aceower ||| | AGrower |
T PiE 100 kW 40 kW
” (EEsEN gl PEAK: 400 KW PEAK: 400 KW
l* 400kW) R e I
I ' ‘ “ (Average Power) » (‘IIDOIZI\; Eg) 1|l ’ ‘ /4:‘:
Sp— = ——— | L
T BUSH] =]
> (Analog Mode) (DRM Mode)
NERESEERBAERR, F | {EHDRMESH, HEMEIE - f: 100KWIEHLE SIS,
PN AANEREE BERARENEEINEN 25% - | HEEDRMEIIINEL J25kW-
40%, 40kW,

- W |

[SIGNAL HEADROOM ANALYSIS] [POWER DERATING CALCULATION] [OPERATIONAL RESULT: BACK-OFF APPLIED] .



[SIGNAL PATH ANALYSIS] A

[CRITICAL TIMING PARAMETER]

OB =: RSB

9

r 11 : 3
%% HR vs. DRM B3R U BEHE (Group Delay) ki
EHAME 111 1 FRARBE AT
4\ EMBEHR: 4.5kHz 3 9kHz )
(Bottleneck) | | g
3 EEHNREEE
‘ O
0 9kHz > N i 1 \ | -20kHz —lOi(Hz (l) +101kHz +20kHz
DRMER | SRR BRI
| l o | | |
U &R >35-40kHz | 2 |
(3.5 4% RFH ) S
| g /
0 10l;Hz 35-40kHz ; -20kHz -IOLHZ 6 / +101kHz +20kHz
FIFEH AL EEDRMIZ S MY IRIRBR T 161 it A\ AEEE B ETERIFCOFDMIESR
[BANDWIDTH ANALYSIS: INSUFFICIENT] [TIMING ERROR DETECTION: ORTHOGONALITY LOSS]
\L . -
" [SIGNAL PATH ANALYSIS] [CRITICAL TIMING PARAMETER]

By



tZibHEEk . {ES395F (EERKARIER)

:[S'GNAL DECOMPOSITION] P [ALIGNMENT CRITICALITY: HIGH]
| I |
iBE (B%) 55 KRB E R
[ Sid % = o oo b e e 0
IEER Y AL ‘ ‘ I
% :
J\/\/\q_ N —E: }[SIGNALDECOMPOSITION] [PATHDELAYANALYSIS]I: e <
; [ 1 E """""""" > \
DRM {55 . B:> B FETEIEIRY ST
: , . : ) p
1B (RF) 22 | (TlmeAllgnme|nt). us/ns 2k
; =]
i e 1 &
-~ [SIGNAL DECOMPOSITION] L MER ¥,

[ALIGNMENT CRITICALITY: HIGH]

J

MER (RAHIRZELL) Tk

MER




PSS A SRIIESS

[DATA FLOW:

== |
PP e

DIGITAL TO ANALOG]

— . .

[/
[CORE PROCESSING UNIT)

@_—q@_—ﬂ. g\,_.

[CORE PROCESSING UNIT]

DRMEIEE

N Ll (Exciter) =
S \S j."

e BabERE: -
TS5 ER, SCS/MCSIRR
IR, WARxt R SHHETELE
FURIE

" | **DPD
(JEEAETRIE)

[DATA FLOW: DIGITAL PRAGH]

/

7) gstinast (R)

«8} Essas b

RAFRIAE, MK

[HIGH-POWER RF STAGE

&

[ ;
]aqmaﬁs N\ ’

€

RN, SRIEILNE

[HIGH-SUPPLY RGTAGE]

e
@’r RS l.,_T

]

=

foRiR WE LMY EIEERR




BIHIRLBAGEAT (IPDM/PSMHLE ) -

[MODULATOR GIRITICAL UPGRADES) : [MODULATOR OPTIMIZATION FLOW] [PERFORMANCE CRITICAL UPGRADES]
p— m— “ // S —— ] /* R——— R — S T S ey S e,
AHIE%SK 2 (Modulator Filter) - FF X457 (Switching Frequency) E#84 (DC Coupling)
Before Retrofit (<10kHz) @ Traditional PDM (e.g., 70kHz) Old B-Class Modulator (Transformer Coupled)
| LC |
L = Tl
o . . o i | = i) : >
Before Retrofit (<10kHz) Traditional PDM (e.g., 70kHz) 0ld B-Class Modulator (Transformer Coupled)
Bandwidth < 10kHz (Narrow) AR, SRERER TEEERTESRES
‘ [FILTER BANDWIDTH UPGRADE] # [SAMPLING FREQUENCY BOOST] & [EER COMPLIANCE: DC PATH]
After Retrofit (>30kHz) @ Boosted Frequency (e.g., >140kHz) EER Compliant Modulator (DC Coupled@
_]'_ _L | =
LC LC LC | ) 1= ) T s
/ ,’ T ‘J’C CT 7 ¥ ) _-| E ==
| ‘ O < g —O =i O \C — > e—O
After Retrofit (>30kHz) — Boosted Frequency (e.g., >140kHz) i = EER Compliant Modulator (DC Coupled)
Bandwidth > 30kHz (Wide for DRM Envelope) RALBRREMSRETE EEBLRRTR S, EERFEHER
BB EHISRE, INERERTR RAFXAE, HORBEAR ELAE DA S ES=Ripa p
4 7 L : L
: [MODULATOR OPTIMIZATION FLOW] [PERFORMANCE CRITICAL UPGRADES ] [PERFORMANCE CRITICAL UPGRARS



B STIRE (DPD) CHE .

[DATA STREAM: FEEDBACK PATH]

| AFKE =

[REAL-TIME DPD LOOP ACTIVE] | [AUTO-EQ OPTIMIZATION FLOW]

| A
Exciter Output | @ | X
—1 | /\ B A, A ,\ |
AL RA o
Exciter | | il
L ogen | T J L Adaptive EQ
A% DPD | : pti
... Engine | ' (Transmitter) == | Engine ]
A A I J
RF Feedback Signal . 5
[REAL-TIME DPD LOOP ACTIVE] | J [AUTO-EQ OPTIMIZATION FLOW] Y
RERFRIZES, KEITREREH#HITHH A&BmhIEiREeE, EiEn

o ' 30 Transradio DMOD3 5§ GatesAir =&

- [DATA STREAM: FEEDBACK PATH]

L

[AUTO-EEQ OPTIMIZATION FLOW]

[SYSTEM INTEGRATION CRITICAL]

/ —— [DATA STREAM: FEEDBACK PATH]
‘/./v Ab ‘

[MULTI-MODE NETWORK COMPLIANCE]

SFN (&57p3)

L

P4 |
%\
» @ S

MEN (Z555)

Simulcast ‘
(IRP) B FRRIR) |

y [SYSTEM INTEGRATION CRITICAL]

324% SFN. MFN ReiRil/ S Rz IN BE

[SYSTEM INTEGRATION CRITICAL)

&



Lm?*ﬁ,B’J BRCSIHE

( [IMPEDANCE OPTIMIZATION FLOW]

I PE#nPCEE (Impedance Matching)

&, ©
O »

After

—>| (Extension | Antenna

RS

Network)

fLATU, BETIE; BT RML,
CREXIE, FFEEVSWR

T

| I

1 [CRITICAL SYSTEM HEALTH]

[IMPEDANCE OPTIMIZATION FLOW]

[BANDWIDTH EXPANSION PATH]
#SPR4) (Bandwidth Limitations)
2 AR A AN
(High Q-Factor) N
DRM{ES
s Vil (10kHz/20kHz)
(Sideba.nd ST (A =)
Attenuation) ’ 3 %?ﬁﬁgéﬂ BEfOfE
\ \ Frequency Tilt)
' ATU
| (FEmE)
e <y
DRMES
(10kHz/20kHz)
[NARROWBAND ANTENNA RESPONSE] L y
[BANDWIDTH EXPANSION PATH]

I U (Monitoring)

=
I[-
|
|
4
\ L
A ¥4 .
: 1081
(OPTIMAL)
|
r
12
18
1.6
14
1.0
12.00 13:00 1200 15:00 16.00 1500
-
r

e R i il
0 EHEVSWRERSTIRY

[REAL-TIME SYSTEM PROTECTION]

L [CRITICAL SYSTEM HEALTH] j




HEBERADH (8%)

Zfl: Continental 418F&5IHIME

[RETROFIT CASE STUDY]

Y,

- . R
55‘21 [BANDWIDTH OPTIMIZATION] 5'@2 [MODULATION CIRCUIT UPGRADE]
v

TT T R )=
o T T o } : N :_l_: dt _ » &
BTN RSB/ B, EAFR (S Y BRI e

| B ¢

e [ &R o

PRIDTE R E A EB 3 B (Y2t E ST DRM %5




SQUEREIER (KPD)

SRR [PERFORMANCE VALIDATION FLOW] ;’—{__—__’_'_ |
f[SIGNAL QUALITY METRIC: PASS] = l i 1 [CRITICAL SYSTEM METRICS]
/i N\ /i N /i = S\
MER (EFRRZELL) SRIE IS | [BER =R
(Modulation Error Ratio) (Spectrum Mask) | (Shoulder Attenuation)
L CH |-l W | | i
I= I = 5 =
- I ITU-R SM.1541 / ETSI EN 302 245 Mask
BEPER;
@l " DRMsignal ol ..
{ l— —. .
‘ I ke =l o k -
L | BEBFESRENZUER. &5 AR EITU-R SM.1541ETSI ESEMSHRATYNETE, R
| HisHEMERER EX > 30dB | EN 302 24547, F“#'“ms'bimai . BT
| @) | ovpuANT] &
Z ! %
‘ 1 [SIGNAL QUALITY METRIC: PASS] ! [EMISSION COMPLIANCE: STRICT] T [LINEARITY INDICATOR: OPTIMAL]
| | N | /

|

| T = [CRITICAL SYSTEM METRICS]

| [PERFORMANCE VALIDATION FLOW] .
| \, | B M

O\



o /_ RS T m—
E26e171tk (AM vs. DRM) = AmSes
ol [COMPARATIVE FIELD ANALYSIS] / ¢ [DIGITAL ADVANTAGE VERIFIED]
e = e
“" I2ELZ3R (SNR Requirement) J | =30 (Equivalent Coverage)J | (ﬁﬁﬁ (Anti-fading) j
4 High SNR Required [SNR THRESHOLD | |
If%)r Good iﬂgli;e COMPARISON] - | 100kW A 40kW DRM ’ 7 (g?éﬁgA_M WREE) (Emﬁgegwgg)
| ; = - 3 [ !
| |
| | p
Low SNR Required | ]
fo:) ;/erfect ;:ctgtr:l?ng “‘ ‘
| |
SHAM DRM ‘ : High Power, Low Power, \ /\/\/\/\f’\p/\/\/v 818?1%?33881?3313
(Analog AM) (16QAM) | Fading Edge Robust Coverage P Signal Distortion & Fading Error Correction &
Stable Decoding
DRM 16QAME TR BIEERLL (SNR) i REERFIHETE (MN100kWEZE40kW) , 8H | BN PREREEENZSERERN
EFEHAMRERIFITEFABAISNR | FTHFREOEEENE, DRMIBERLABEAINR
- SIS RERESHIRZEEHFNERASCE
L * —— — A —
\ [SNR THRESHOLD COMPARISON] ) [POWER VS. COVERAGE EFFICIENCY] [MULTIPATH RESISTANCE ANALYSIS]
g=———9._ o / \\ &
& /. . N+ [DIGITAL ADVANTAGE VERIFIED]
e e TR, ——
T > N b5




B RRIEX S MPERRT

MISCONCEPTION [CRITICAL AWARENESS]
BEL RERHEBMRT
7 A
| 51 f High
B R VSWR
|
_ L Y N4
S 2l
Old DRM Gl KERG
Exciter Exciter
8

X

v/

[SYSTEM INTEGRATION FAILURE RISK]

0x: BIHEERSRTREMXER

%, BUEEIIE

/” MISCONCEPTION

1=X2:

\ \ /,

[CRITICAL AWARENESS]/j _

“BFIEFTENUNE

/ REALITY/RISK i.\\. [RISK MITIGATION REQUIRED]

RBE: EIHBFELRSNIERS

BiThE HFIHE
= 100kW

= 100kW

RECHE WFIHE
=100kW = 100kW

X

1RiIR{E
= 100kW

4-6B

l@\@

BHlRE HFTY
=100kW = 25-40kW

N

[POWER DERATING MANDATORY]

; /S

| A

I SNR

' 011101740
L : }g@gl > 1005811

: Pl110

]

|

= Hum & Noise

K v

BsE:

[CRITICAL AWARENESS]

°

~

1B

W AEZ£94-6dBRYFYTH RG]

B FIESHISIELL

/ [RISK MITIGATION REQUIRED]

[NOISE FLOOR IMPACT ANAgS




B4 BhEREEREIN

[PROJECT LIFECYCLE FLOW]

—

sy e |

i

1. &R ER

NEMARLEHE,
RHIEIB R
S

(PDM/PSM{LL5%)
(7 7 7 7 )
PHASE 1: ASSESSING

\

=

p!

yzz —= %

=

DRM Exciter
0o0oo

oooo MRNEE !
DDDD ISHERH

ooo o AR

2, HEt
WEEITHE (EFPAPR

ELEIE) , MRS
/

DPDRY RN 2S
(/7 7 7 F i ).
PHASE 2: DESIGNING

[CRITICAL PATHWAY DEFINED] jJ\ /\\
O \\

c@ i o
o o o
| ™ T
e s ee
— [——1
_

= .

3. KhERTER
OSSR, FHRETR,
BT E S

(7 7 7 7 7 0
PHASE 3: IMPLEMENTING

[CRITICAL PATHWAY DEFINED]

L
IS | | [CRITICAL PATHWAY DEFINED]

Ty — e

Y

4, ISIERER
BRI, PRNAES
RERITLE

VY
(/7 7 7 7 7 F F )

PHASE 4: VALIDATING (COMPLETE)

/{\ [CRITICAL PATHWAY DEFINED)




I——-[FINAL SYSTEM SYNTHESIS] [FUTURE ROADMAP INITIATEDi-1
#\E

[FINAL SYSTEM SYNTHESIS] - /\\/ [FINAL SYSTEM SYNTHESI] [FUTURE ROADMAP INITIATED]

Q

_ [MISSION ACCOMPLISHED] - _ | ,
" \FA = 0 s\ :J ‘ _// il
| Y~ W)\ =
/ ¥ VAL = =~ - 2t
: ' o - o 11600 - e ) D Rl
"V VA ' Y v ﬁﬁfa =5t l :

(Linearity) = ~ (Algorithms) i ‘4

VAGIEEIRENER B = 730 ): |y b
BT np,wcmmaamagokmasz‘*-—Iﬁzzfm{[

TIrevee

BlEF “LARHEEREER, LAREREEER"

[FINAL SYSTEM SYNTHESIS] [MISSION ACCOMPLISHED]

por V. (2)»&;

r'-“'1

USAC Bl 1]
%ﬁﬂgﬁﬁﬁ — .'.h..thmm\Hh., allillig®

i |
fEEUSACE IS SRASAINA, DRMBGETIRIAEIRHE ZTTItRIIRSS [FUTURE ROADMAP N




AR ILFHE DRM i Elim iR R 75 5

NGA-602 DRM MU,
(DRM Monitoring Receiver)

s ®

NGA-101 DRM iZ{&4R65 28 NGA-201 DRM if!I2
(DRM Media Encoder) (DRM Modulator)

all e = |55 = SHTIRELN, BELE, B3
} /> RE3HT. BERRERBICIATHE
o ™ : 4‘
=| = l;\ 1 P wuxourpur
= o 2 NGA-601 DRM/AM/FM £l
AUDIO/DATAIN S / DPD & PAPR (DRM/AM/FM Receiver)
% USAC 1 HE-AAC V2 B LHEEMBS OFDM BRI, — =
4653, %19 DRM KIEI 1§ TR, EHELNS], 2 ( 7 [ [, ]
# DRM (R3S FAE8 55 it = (B8 /)
$£7% USAC 7 HE-AACV2 S E 531G,

AL MER/RSSI JEARAE Eﬂi
End-to-End Integrated Workliow




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19

