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Abstract— We propose a modified SOVA (Soft-Output 
Viterbi Algorithm) for the joint soft timing recovery and 
equalization method to simplify the complexity of the BCJR or 
Baum-Welch algorithm-like algorithm used for joint timing 
recovery and equalization.  A modified SOVA-like algorithm is 
proposed to allow the joint timing recovery and equalization to 
be performed over the joint ISI-timing trellis with much lower 
complexity. 
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I. INTRODUCTION 

Iterative timing recovery has received considerable 
attentions from researchers due to its capabilities to perform 
acquire timing instants at very low SNRs region [1].  
Recently, a joint ISI-timing trellis timing recovery is 
proposed in by John R. Barry, Wei Zheng et. al.   

Consider the received signal  over noiseless channel 
is sampled periodically with standard PLL, the  sample 
of the received signal  is given as in (1). 

 

                                 (1) 
where  is the transmitted data bit at time instant 

,  is the channel impulse response and  is the 
channel induced timing uncertainty. 
 

The timing error is quantized into  levels, then the 
timing error  could take on one of many values , 
where  is the arbitrary integer  in the range of 

. 

          (2)  

II. METHODOLOGY 

The complexity of BCJR like algorithm is very high with 
the trellis’s complexity of , where m is the 
memory length of the dispersive AWGN channel, Q is the 
quantization levels on the time axis. Hence, we proposed the 

use of Soft Output Viterbi Algorithm (SOVA) algorithm[2] 
to simplify the complexity involved with such as 
complicated trellis structure for the joint channel equalization 
and timing recovery.  

The state of the combined ISI-timing trellis could 
be expressed as in (3). 

           (3) 
Assume the channel is memoryless and convolutional 

codes follow Markov process characteristics, then the 

accumulated branch transition metric for path  for its 
first k-1 transition is given as in (4).   

 

 
 (4) 

where   is the accumulated branch transition metric, , u
k 

is the input data, xk is the received symbol, v
k
 is the noiseless 

transmitted symbol and P(q
k
 | q

k-1
 is the probability of the 

sampling state from state qk-1
  to state qk. 

III. CONCLUSION 

With the introduction of SOVA-like algorithm to the 
joint timing recovery and equalization method, the 
complexity is significant reduced as the SOVA-like 
algorithm performs timing recovery and equalization based 
on identifying the most likely paths instead of calculating 
every transition for a input bit through the trellis that BCJR 
algorithm does. 
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