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Abstract

In this paper, the EVS codec is revised to alleviate the high-frequency (HF) spectral holes appearing in the transition between
the time-domain codec and the TCX. In the revised codec, the HF input and bandwidth extended excitation signal are generated
even in the TCX mode. The cross-fading is also applied to the HF reconstructed signal in the time-domain codec after the TCX.
The time-domain HF reconstructed signal is synthesized from the result from the previous frame using the mirror extension. The
simulation reveals the revised codec can effectively remove the HF spectral holes, as compared with the EVS codec.

Keyword : Enhanced voice service, High-frequency spectral hole, Codec transition

a) M A H 8t AR 717 57 2 8H(dept. of ECE, Univ. of Seoul)
¥ Corresponding Author : 7¢1Z(Rin Chul Kim)
E-mail: rin@uos.ac.kr
Tel: +82-2-6490-2336
ORCID: https://orcid.org/0000-0002-7643-8717
3 This work was supported by the 2020 Research Fund of the University of Seoul.
- Manuscript 30 January, 2024; Revised 26 February, 2024; Accepted 28 February, 2024.

Copyright © 2024 Korean Institute of Broadcast and Media Engineers. All rights reserved.
“This is an Open-Access article distributed under the terms of the Creative Commons BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited and not altered.”



7A914: ACELP-TCX #oJolA] 3GPP EVS Fd¢] A5 7§ 181

(Rin Chul Kim: A Performance Improvement of the 3GPP EVS Codec in the Transition between the ACELP and the TCX)

—

.M 2

22 MPEG 3D 2t]2 (3DA), Opus 9™, 3GPP<)
enhanced voice service (EVS)[3] o] 9r]Q FY FFEO
2z 4R Stk o] FollA EVSE 33} 5ol ¢
Wk ol Fariet o] B HAstE FH o] 37
Ho} Qo ere Fue] A% W 2 Rl AEoR
A= lek EVS FE2
prediction (ACELP), transform coded excitation (TCX),
high-quality (HQ) 5 3714 79 5 sh}e ddela =5
845tk o5 MDCT 713k Z8jel TCX 5.8 HQS} A7k
g9 FEel ACELP Alolol] A o|(transition)7} 2 & uj
A A7t ke oW wjg- g F53) S4o)
A g

3GPP2] AMR-WB+Vo] 413= ACELPol| 4] TCXZE 7 ©)
g 1 TCXe] #5 I=$E5 A deg2 H&5t,
ACELP 7} ZH 3 @4 ZHA fofAE zero im-
pulse response (ZIR)E A| 7 5le] Fd] Ho|o] oal JkS
#2setsith. @8, MPEG USAC"e| 4= ACELP$} <
A TCX Zelelol] 22t 184150 57} o5 g 4%
3l forward aliasing cancellation (FAC) 7|9 & T3}
T} 3GPP EVSOIAE o] 9} fAkeH gl o2 Fejo] Aojd
o] FAEE sAdstE L mstgith 18y ACELPS}
SHA AlZF 99 e & (time-domain bandwidth ex-
tension; TBE) 7|02 7 9L A= A7k 99 =
€2 MDCT /1w 283 3 cjgo4] EsHoz 2
A skt 1 A3 ACELPS MDCT 74k Fdlo] A o)
2w ~HEZ T (spectrogram)S HH Tt ol 3
o)) o] AHEY & (spectral hole)o] WA e}, o] 2]
® AP B3l I 990 EY PR} 4 B
X3S AR HIAE 2 A EdA A e
=

B
p
og

algebraic code excited linear

o

ol

<]

-

=R A= EVSellA] ACELPS} TBES 83l A]
o Fd 3 MDCT 714k 799 TCX7} Aol ),
Ao A ~AHMEH T WS 7HAA 7= S A A

ﬂg

AA, 7 g9 A5 Ao AMLEE g9 dA4E
7 ] 2% (bandwidth extended excitation signal) 2} 37 T

2o R

g
S
2
[¢]
&
Q
=3
]
=]
(=
o
N
-
B
¥
| ru]o
o
o
>~
=

=
18
s
i)
>
fol
it
—
S
Y
Oko
i
r[r
(K
=
9
o
s
2 o
i
rr

i
rr o

>N ol mn X v ob 12 (K o2 R

ah:} = HWH TCXol A AVJ 9 FYo R A
g dellA TBEZ AH&E & 2 gy 54 4l
Bl N5 =UaA cross-fadingS 2]
F FEste] BdE I g A5 ¢
t}. A WA, TBE A TCXE A 0154
o 1484 &l disf v &3 7]

ate] A oo Aot gste] HdH

ol A1 Al *] #

¢
o

o X
il
mlonﬂmz
o 2

oot

b o,

Q.
(]
i3
L
-

K o2

=

of

=

A

A

rz ‘""
fol &

b oot M 12 no
o
e fol

O:

2
N

rie
rir
M
>,
&
o
o

ol
=2
2
i
o
i
fel

5o ok

o &
oX
ofr
o
E
rﬂ:
i)

b Flo

E_EL
s
o
o,
2
fol
1o,
Yo o m:ln

f i

32KHz=Z
4E 52 5715
12.8KHzZ 717 8}
REELRE
oxel AE 52

Y
=)
Ty

]
-y

A

p‘L
Kl
>
By
X
2
)

X
>

DI
o
o

ko
R
%
g3
O
é ol-n Ol-ﬂ
2
-
o Y
oz r
g lr

2
>

p‘L

O

gE
o e 5
oA
i
offl
)
N
o
r

it
ol
s
£
)

nﬁoﬂﬁiﬁiﬁ_\;ﬂﬁ;ﬂnor&

to ¥ S o B
- e (=

20
=

EVSFlo] A7 9d o] 79e A oo} #5312 ACELPE
A3, 7 Y &S 98] TBE S frquency-domain
bandwidth extension (FBE) 7|H& Al&3lth. FBELE
MDCTE o]&ste 1t A58 st WRCE, A
7+ el 383} MDCT 7w Ze)she] o)z} wae o)
4287 AgATh el TBEE T8 7+ Aol WA e
W EdoR AgEA @itk B WM ACELPS)
TBEE Heste A7k 99 Fuls 7hefs] AR, A7k
Fo ZY 3 TCX Abol €] Holofl thsf Ao R AT M-l
M AlIZE G I3 TCX Atoldl] Ho|7} LA of o
TARE FAs8k I A S A A S

7% 194 TBE 37|18 402 A7F 99 749
B357)9] F+2E AASIETE 1Y 1S 3%38PH, ACELP &



182 HWhE38he)=A] A29d A235, 2024 3¢

(JBE Vol.29, No.2, March 2024)

D-310 D-40
. LFACELP| 9" upsampling| sYnth [ delay [ TD-384
bitst > o
ISEAM = Jecoder by CLDFB by 34 ¥ output
T TD-384
| D-20x2
GS oy GF -y syn_overlap
- 3 upsample
gain shape gain frame overlap and fli delay
I_' sé-gs(i)-w in X GF 15t 20 sample (dowani);() hb_syrth | by 12
TTWHT
d i 5
ram?lom m noise stahng & sf 1 se,| post [sé
noise envelope £ A(z) filtering
[ EWHT 4
od | [
—*| decoder [—*| linearity o whitening — .
with BI (-)? SO (LP2) (if r=24K) [c,,,,;
ime domain BRp—
D-310 bwe_exc D22 pwe exc exc16k
extended
T 1L AlZE 29 BVS B37(9] EEME
Fig. 1. Block diagram of the time-domain EVS decoder
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Fig. 2. Timing diagram when the codec is changed in the order TCX, ACELP, and TCX
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Fig. 3. Spectrograms of a part of the lion clip reconstructed by (a) the
EVS, (b) the revised EVS
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T2l 4, (a) EVS, (b) TX=I EVSE Z28El wedding speech 22/2| 22
AHEZ T

Fig. 4. Spectrograms of a part of the wedding speech clip reconstructed
by (a) the EVS, (b) the revised EVS
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