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• Synthesized binary offset carrier (SBOC) modulation scheme
and Quasi cyclic LDPC code are proposed for future IRNSS L1
civilian signal. SBOC modulation contains the data signal and
pilot signal. Both data and pilot signals contains the BOC(1,1)
and BOC(6,1) components. A LDPC decoder required a log
likelihood ratio (LLR) based inputs from demodulator of user
receiver to achieve maximum performance.

• In this presentation a novel log likelihood ratio
(LLR) based interface algorithm is proposed for efficient
implementation between SBOC demodulator and LDPC
decoder in order to achieve maximum coding gain. The
classical interface block diagram of any modulator and
demodulator with LDPC Encoder and decoder is shown in
figure 1.

Abstract

Figure 1 : LDPC Encoder and Decoder interface with modulator and demodulator
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Synthesized BOC (SBOC) Generation Method
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• α, β, γ, η are optimized to get constant envelope and meet PSD requirements.

• Constraints: α2 + β 2 + γ 2 + η 2 = 1, α2 + γ 2 = 10/11, β 2 + η 2 = 1/11

• Optimum Power Sharing: α2 = 6/11, β2 = 4/110, γ2 = 4/11, η2 = 6/110
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Synthesized BOC (SBOC) Generation Method

Table 1: Look up table based SBOC Modulation
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Synthesized BOC (SBOC) Generation Method
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LDPC CODES FOR NavIC L1C
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Belief propagation algorithm
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Followings are drawback of the classical LLR decoding. 

• Hardware resources requirement is large as its required 
separate extraction of BOC (1,1) and BOC (6,1) LLRs along with 
two separate LDPC decoder. 

• Coherent combining of two separate LDPC decoder.

• Difficult to achieve maximum coding gain.

• The necessity of complex synchronization with increased 
latency.

Classical LLR based SBOC demodulator and LDPC 
decoder 
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Table 1: Look up table based SBOC Modulation

Approximate LLR is computed by using only the nearest constellation point to the received signal with
a 0 (or 1) at that bit position, rather than all the constellation points as done in true LLR. It is defined as:

Pilot

BOC(1,1)

Pilot

BOC(6,1)

DATA

BOC(1,1)

I Q

-1 -1 -1 -0.547856428 -0.836572372

-1 -1 1 -0.547856428 0.836572372

-1 1 -1 -0.929241464 -0.369473006

-1 1 1 -0.929241464 0.369473006

1 -1 -1 0.929241464 -0.369473006

1 -1 1 0.929241464 0.369473006

1 1 -1 0.547856428 -0.836572372

1 1 1 0.547856428 0.836572372

Proposed Approach
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Advantages
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The proposed approach is having following advantages 
compare to classical approach: -

• Hardware simplification: As the proposed approach is LUT 
based So, it simplifies the hardware implementation.

• There will be only one LDPC decoder required compare to 
classical approach with two LDPC decoders.

• The use of single chain LLR design removes the requirement of 
coherent combining of the LDPC outputs which simplifies the 
implementation.

• Due to use of approximated LLR calculation, maximum coding 
gain can be achieved.

• Decoding algorithm is based upon LUT approach, hence there 
is a only requirement of change in look up table in case of 
power sharing of SBOC modulation change. 
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Verification Model
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Verification Model
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Simulation Result
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Patent 
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