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MOTIVATION
• Wireless communications has gained popularity in the last years due to new wireless technologies.

• DECT technology has reached 73% of market in VoIP services for WLAN networks.

• With NG-DECT a higher speech quality is achieved using the G.722 speech codec (up to 64 kbps).

• Problem: Wireless transmission is error-prone, resulting in degradation of speech quality. Moreover, this
error can generate an error propagation along the next correctly received samples during the decoding
stage.

• Our proposal: We estimate each corrupted sample in a frame which minimizes these errors by using a
soft-decision decoding technique and obtain a robust speech codec under erasure channel conditions.

G.722 STANDARD DECODING PROCEDURE

• G.722 transmission scheme based on an ADPCM
subband encoding:

• ADPCM decoder scheme for each subband:

• Several parameters can be modified as a conse-
quence of a corrupted sample (Ĩ(m)) in a frame
in one or both subbands:

Adaptive scale factors:

∆L(m) = 2[5L
(m)+2] ·∆min,

∆H(m) = 2[5H
(m)] ·∆min,

with 5
R

(m) = β 5
R

(m− 1) +WR[ĨR(m− 1)].

Quantized differential signals:

dL(m) = Q6−1[ĨL(m)] ·∆L(m) · sgn(ĨL(m)),

dLt(m) = Q4−1[ĨLt(m)] ·∆L(m) · sgn(ĨLt(m)),

dH(m) = Q2−1[ĨH(m)] ·∆H(m) · sgn(ĨH(m)).

• These errors cause a desynchronization with the
encoder, so an error propagation occurs.

RESULTS

Simulation Setup:

• Database: NTT Database.

• Channel model:

– Rayleigh fading channel model with a BFSK
modulation (user speed 0.3 and 3 m/s).

– A different bit error rate (BER) is considered
for each frame (Eb/N0 ∈ [0, 30] dB):

BER =
1

2
· erfc

(√
α2

Eb
2N0

)
• Tests:

– Hard-decision decoding (HD).

– Hard-decision decoding with PLC algo-
rithm when BER >10% (PLC).

– Soft-decision decoding proposals: (SD_H),
(SD_L) and (SD_LH).

• Results:

10 12 14 16 18 20 22 24 26
2,0

2,5

3,0

3,5

4,0

4,5

W
B

 P
E

S
Q

 M
O

S

NG−DECT test with user speed 0.3 m/s

 

 

SD_LH
SD_L
SD_H
PLC
HD

Eb/N0 (dB)

10 12 14 16 18 20 22 24 26
2,0

2,5

3,0

3,5

4,0

4,5

W
B

 P
E

S
Q

 M
O

S

NG−DECT test with user speed 3 m/s

 

 

SD_LH
SD_L
SD_H
PLC
HD

up to 0.5 MOS better than HD

Soft decoding is . . .

~ 0.2 MOS better than PLC

Eb/N0 (dB)

NOVEL G.722 DECODING SCHEME BY SOFT-DECISION DECODING

• Novel ADPCM scheme with soft-decision de-
coding applied to the G.722 speech codec

• This technique is based on the a posteriori prob-
ability (APP) from the received sample Ĩ(m) and
the channel reliability information (BER):

P (I(j)|Ĩ(m)) = C · P (Ĩ(m)|I(j)) · P (I(j)),

where C is a normalization constant, P (I(j)) is
the a priori knowledge and P (Ĩ(m)|I(j)) is the
transition probability.

• An estimated parameter v can be obtained using

an MMSE estimation method as:

v =
2M−1∑
j=0

v(j)P (I(j)|Ĩ(m))

• The scale factors for each subband are obtained
as:

∆̂R(m) =
2M−1∑
j=0

(
∆R(m)(j)P (I(j)|Ĩ(m− 1)

)
=

2K ·∆min ·
2M−1∑
j=0

((
2β5R

(m−1)+WR[I(j)]
)
P (I(j)|Ĩ(m− 1))

)

• The quantized difference signals for each sub-
band are also obtained as:

d̂L(m) =

26−1∑
j=0

(Q6−1[I(j)] · sgn(I(j)) · P (I(j)|Ĩ(m))

 ∆̂L(m);

d̂Lt(m) =

24−1∑
j=0

(Q4−1[I(j)] · sgn(I(j)) · P (I(j)|Ĩ(m))

 ∆̂L(m);

d̂H(m) =

22−1∑
j=0

(Q2−1[I(j)] · sgn(I(j)) · P (I(j)|Ĩ(m))

 ∆̂H(m).

• Advantage: Our proposal is applied in a
standard-compliant way under error-free chan-
nels.


