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Uplink Format of DVB-RCS

• Framing : MPEG-2 Transport Stream

• Coding Turbo-Code : (DVB-RCS)

• Modulation : QPSK, roll-off 0.35

• Access : MF-TDMA

• Carrier spacing : 1.5 k.Rs (k = 1, 2, 4, 8 and 16)

• Information data rates : k.Ri (Ri = 0.518 Mbps and 
k = 1, 2, 4, 8 and 16)



Downlink Format of DVB-S2

• Powerful FEC system based on LDPC (Low-Density Parity Check) codes 

• Wide range of code rates (from 1/4 up to 9/10)

• New Modulation schemes ranging from 2 to 5 bit/second/Hz spectrum 

efficiency - QPSK, 8PSK, 16APSK, 32APSK 

• Set of three spectrum shapes with roll-off factors 0.35, 0.25 and 0.20

• Flexible stream adapter, suitable to operate with single and multiple TS on 

the same carrier with different modulation and FEC 

• Variable & Adaptive Coding and Modulation (VCM/ACM) functionality, 

allowing to optimise channel coding and modulation on a frame-by-frame 

basis



System Configuration (Uplink)

SPECIFICATION VALUES

Bandwidth 36 MHz Dynamic B.W. allocation
1.5 k.Rs (k = 1, 2, 4, 8 and 16)

IF freq. 950-1450 MHz

Framing MPEG-2 TS /Generic stream

Access Mode MF-TDMA

User/ Provider Terminal DVB-RCS Standard

Signal Error Correction Turbo Code- Rates (4/5)

Modulation QPSK, α = 0.35



Downlink
SPECIFICATION VALUES

IF Freq. 950-2150 MHz (L band) 

Access Mode TDM

DVB-S2 Standard Yes

Data Rate(MAX) 50 Mbps –rate ½

28.125 Mbps – rate 8/9

27.78 Mbps– rate 9/10

Coding LDPC Inner Coding rates

QPSK (1/2) 

8PSK(9/10) 

16APSK(8/9) 

With data frame length normal (64800) 

BCH Outer Coding Bit Interleaving

Modulation Scheme QPSK, 8PSK, 16APSK α = 0. 20

CCM, VCM, ACM (on above three MODCOD)

Type of Services Broadcast – QPSK with ½  coding

DSNG(IP based)  -- 8 PSK with 9/10 coding 

Unicast Interactive IP service (ACM mode)-16 APSK with  8/9 

Coding    





Simulation of DVB-RCS in SIMULINK



Simulation of DVB-S2 in SIMULINK



DVB-S2 Transport Stream, Single Input ,                                                    

CCM Mode Implementation 

• Input Interface 
– MPEG-2 TS : 188 bytes

– CRC-8 :  X8+X7+X6+X4+X2+1

• Baseband Framing and Header insertion
– DFL : 32208 bits (Fixed for ½ Code rate)

• Stream Adaptation
– Zero Padding :  off for transport stream

– Baseband scrambling

• FEC Encoder
– BCH 

– LDPC (code rate :1/2)

– Interleaver

•Bit mapping
–QPSK 

•Physical Layer Framing and Scrambling
–PL header : 90 symbols 

•SOF
•MODCOD

–Dummy Frame Insertion  : (36 slots Un-
modulated)
–PLFRAME : QPSK data 360 slots (1 slot=90 
symbols)

•RRC Filter
–0.20 roll-off

FPGA : XC5VFX130T



Implementation Diagram



Implementation Diagram

DVBS2 Functional Block Diagram 

(Courtesy: ETSI EN 302307)



DVB-S2 Transport Stream, Single Input , 

CCM Mode Implementation

• Input Interface 
– MPEG-2 TS : 188 bytes

– CRC-8 :  X8+X7+X6+X4+X2+1

• Baseband Framing and Header insertion
– DFL : 32208 bits (Fixed for ½ Code rate)

• Stream Adaptation
– Zero Padding :  off for transport stream

– Baseband scrambling

• FEC Encoder
– BCH 

– LDPC (code rate :1/2)

– Interleaver

•Bit mapping
–QPSK 

•Physical Layer Framing and Scrambling
–PL header : 90 symbols 

•SOF
•MODCOD

–Dummy Frame Insertion  : (36 slots Un-
modulated)
–PLFRAME : QPSK data 360 slots (1 slot=90 
symbols)

•RRC Filter
–0.20 roll-off

FPGA : XC5VFX130T





DVB S2 Baseband Frame Generation



DVB S2 Baseband Frame Generation



DVB-RCS UPLINK SIMULATION



DVB-RCS UPLINK SIMULATION



DVB-RCS UPLINK SIMULATION



Combined Simulation



DVB-S2 DOWNLINK



End to End  Simulation



❖ Hardware development:

➢ End to End demonstrations is completed as per following

diagram

Hardware Development







Technology  Development

Key features

❖ Complete digital implementation.

❖ 2x clock required of RRC filter.

❖ Alpha can be .05 to .75.

❖ With sinx /x equalization .

❖ No data rate limitation.



Comparison of Methodology for RRC

Sr. No. Parameter MATLAB Purposed design

1. Filter design Approach Window Frequency Sampling

2. Sampling frequency requirement > data rate ≥ data rate

3. Roll off Any value Any value

4. Design parameter • Filter order

• Window

• Sampling frequency

• Cutoff frequency

• Bandwidth/roll-off

• Filter order

• IDDFT length

• Data rate

• Bandwidth

• roll-off

5. design parameter control • No direct control over

passband and stopband

frequency

• No Separate control over

bandwidth and roll off

• Precise control over passband

and stopband frequency

• No Separate control over

bandwidth and roll off

6. Gibbs phenomena Observed No 

7. Sine(x)/x equalization Separate filter design requirement Integrated with in the purposed code



QPSK  Modulation



8-PSK  Modulation



16-APSK  Modulation



DVB S2 DOWLINK FRAME DETECTION



In-house developed IP CORE using MATLAB/SIMULINK

➢ ETSI based (DVB RCS) TURBO Encoder and Decoder .

➢ DVB S2 based LDPC ½  LDPC Encoder.

➢ Feed –forward based Burst demodulator.

➢ DVB-S2 based Frame Formatter.   

➢ DVB S2 based physical layer Scrambler.

➢ 2x clock based RRC filter   

➢ All DVB S2 based Modulation Scheme.

➢ Turbo coded 4/5 QPSK burst modulator.
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