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Adverse Propagation Conditions

5 dBs SNIR 
variation 

range

Fading attenuation 
during a storm 

event

User Terminal
SNIR evolution
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Adaptive/Variable Coding and Modulation (ACM/VCM)

TX

DEM
C/N+I

Measurement

Bit-rate
Control, MODCOD

Selection 

Highly protected 
MODCOD, Lower bit rate, 

Lower required C/N+I

Low-Protected 
MODCOD

DEM
C/N+I

Measurement

Feedback

Feedback Channel -> ACM
No Feedback -> VCM
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ACM in a Nutshell

❑ Broadband interactive satellite systems allow for adapting the link to individual 

user channel conditions regularly

➢ Link Adaptation between GW and user terminal is achieved by adapting 

coding and modulation (ACM) and maintaining the same symbol rate.   

❑ ACM principle: 

➢ Estimate the link quality (SNIR) at user terminals and report to GW.

➢ Adapt coding rate and modulation format according to User Terminal (UT) 

channel conditions 

➢ Adapt the bit rate assignment to individual links according to the physical 

layer MODCOD assignment.

❑ End-to-end Result: data rate maximization for each UT at each time -> overall 

system capacity maximization  
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DVB access schemes 1/2

BROADCAST
DVB-S2 in CCM or VCM mode:
Each terminal demodulates and 
decodes the full content of the carrier 
(CCM) or just what can be decoded 
given the weather condition (VCM)
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DVB access schemes 1/2

MF-TDMA

FORWARD

LINK
RETURN

LINK • INTERNET ACCESS
FW link: DVB-S2 in CCM or 

ACM mode:
Each terminal demodulates 

and decodes the full content 
of the carrier (CCM) or just 
what can be decoded given 

the weather condition 
(feedback provided to the 

GW)
RT link: DVB-RCS(2) 
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DVB-S2(X) Operation Modes

Constant Coding and 
Modulation (CCM) – 

repeating frame 
configuration

Physical layer #M
(e.g. QPSK r=3/4)

Physical layer #M
(e.g. 8PSK r=2/3)

Physical layer #M
frame length 

Physical layer #N
frame length 

Physical layer #M
(e.g. QPSK r=3/4)

Physical layer #M
(e.g. 8PSK r=2/3)

Physical layer #M
frame length 

Physical layer #N
frame length 

Physical layer #K

(e.g. 16APSK r=4/5)

Physical layer #M

(e.g. 8PSK r=2/3)

Physical layer #K

frame length

Physical layer #N

frame length

Physical layer #M

(e.g. QPSK r=3/4)

Physical layer #Q

(e.g. 16APSK r=2/3)

Physical layer #M

frame length

Physical layer #Q

frame length

Physical layer #N

(e.g. 8PSK r=2/3)

Physical layer #N

(e.g. 8PSK r=2/3)

Physical layer #N

(e.g. 8PSK r=2/3)

Physical layer #N

(e.g. 8PSK r=2/3)

Physical layer #N

frame length
Physical layer #N

frame length

Physical layer #N

frame length

Physical layer #N

frame length

Variable Coding and 

Modulation (VCM)  - 

prediction 

Adaptive Coding and 

Modulation (ACM) – needs 

feedback
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DVB-S2 modulation and coding scheme 1/2

Es /N0= (C/N0 ) / Rs Es /N0> (Es /N0)th

LINK 
CLOSURE

QPSK

16APSK

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=nC42eYWGOwUV1M&tbnid=oe9qtGBzvmIUSM:&ved=0CAUQjRw&url=http://optiwave.com/applications/coherent-optical-ofdm-2/&ei=GTZxUubIJOXM0AW86oCoDw&bvm=bv.55617003,d.d2k&psig=AFQjCNHImLwhs5GY533E171QPAqUQweB1Q&ust=1383237470826263


Sa
te

lli
te

 C
o

m
m

u
n

ic
at

io
n

s 
   

   
   

   
   

   
   

   
   

  I
n

ge
gn

er
ia

 d
el

le
 T

el
ec

o
m

u
n

ic
az

io
n

i

Marco Luise
10. Make it Better – Satellite ACM

9

Dip. Ingegneria dell’Informazione
University of Pisa, Italy

	

(Es /N0)th for different modulations and code rates

The higher the protection 
(more Forward Error 
Correction code 
redundancy bits), the 
more robust is the 
signaling scheme w.r.t 
noise power and lower is 
the (Es /N0)th

However, the higher the 
protection, the lower the 
data rate. 

Link to the conclusions

DVB-S2 modulation and coding scheme 2/2
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… on the Shannon Plane…
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 QPSK experimental results
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 8PSK experimental results

16QPSK

 16APSK experimental results
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