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Introduction
Since existing DVB-RCS cores have latencies far exceeding 10microseconds, a question exists as to whether a
DVB-RCS decoder can meet this latency and what is the corresponding increase in complexity. A block-decode
time of less than 10microsecond is required to meet latency of an OFDM symbol (QPSK, Rate1/2, 192/384 block
size) in a 20MHz channel. Included is a survey of FPGA turbo FEC cores.

Latency and Data Rate
An advantage of the TPC architecture is that the number of SISO (Soft-Input Soft-Output) units can be increased
or decreased depending on required latency and data rates. With the constituent codes given in P802.16a/D4,
Table 234, the number of SISOs could be increased to eight if another factor of two in latency reduction is
desired. The (8,7) code limits the number of parallel SISOs to eight, which is the number of columns processed in
parallel. The number of SISOs could be reduced by a factor of 2 or 4 if the channel bandwidth is narrow and
decoding latency can be increased by a factor of 2 or 4 respectively.

Latency and data rate for two TPC cores and two DVB-RCS cores are listed in Table 1, given four iterations. The
DVB-RCS cores don’t support the 802.16a block sizes, but it is assumed the DVB-RCS cores can be modified
slightly to support 802.16a block sizes.

Modulation Data/Coded
Data(Bytes)

Rate TPC “A”
Latency/Mbps

TPC “B”
Latency/Mbps

DVB_RCS “C”
Latency/Mbps

DVB_RCS “D”
Latency/Mbps

QPSK 24/48 1/2 3.7us/51Mbps 13.2us/14.5Mbps 17.1us/11.3Mbps 45.9us/4.2Mbps

QSPK 36/48 3/4 4.1us/71Mbps TBD 23.6us/12.3Mbps 50.7us/5.7Mbps

16 QAM 58/96 3/5 5.7us/82Mbps 21.8us/21.3Mbps 35.2us/13.2Mbps 59.5us/7.8Mbps

16 QAM 77/96 4/5 5.9us/105Mbps TBD 45.3us/13.4Mbps 67.1us/9.2Mbps

64 QAM 92/144 2/3 9.5us/78Mbps TBD 53.3us/13.8Mbps 73.1us/10.1Mbps

64 QAM 120/144 5/6 9.5us/101Mbps TBD 68us/14.1Mbps 84.3us/11.4Mbps

Table 1: Latency and Date Rate Comparison

Size
Table 2 lists the sizes of various FPGA cores. For narrow bandwidth channels that don’t have stringent latency
requirements, a single SISO (factor of four lower data rate) TPC core is very cost effective. TPC “A” memory
utilization for larger 2k TPC blocks is 45Kbit; small 512 TPC blocks scale down to 11.25Kbits, including I/O
double buffering. Since a K=7 Viterbi decoder requires roughly 24Kbits of memory for Trellis storage, the
standard coding method and optional TPC method have similar memory utilization. Actual size of a DVB-RCS
core that meets 10microsecond latency is unknown at this time.
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RS/Viterbi TPC “A”
SISOx4

TPC “B”
4xRate

TPC “A”
SISOx1

TPC “B”
1xRate

DVB_RCS
“ C ”

DVB_RCS
“ D ”

Slices 3862 3260 3349 1000 1041 3333 2357

BlockRAM 6 13(45Kbit) 14 7(45Kbit) 6 8 9

Freq(MHz) 60/150 150 108 150 116 75 80

Table 2: Comparison of Core Sizes

Complexity
DVB-RCS decoders vary from 4.6 to 8 times more complex than TPC decoders, even if latency is not an issue.
The question exists as to how complex a low latency DVB-RCS solution really is. The DVB-RCS “C” decoder
architecture has a data rate advantage over the DVB-RCS “D” decoder for small 48 byte packets; but for larger 96
byte packets the overall complexity is roughly the same when comparing size, data rate, and latency. This
illustrates variations possible with different DVB-RCS architectures.

Given the latency advantage of TPC “A” decoder, it is possible to process more iterations (6 or 8) with a TPC
solution and still meet 10microsecond latency. This tradeoff improves TPC BER by 0.2dB. The TPC “A” SISOx4
core is very competitive with RSV standard coding size. For moderate latency applications, the TPC “A” SISOx1
core is roughly 3.8 smaller than RSV.

Summary
The TPC “A” core is an example of a low-complexity Turbo core which is usable in high data-rate 802.16, or
low-latency 802.16a. The question of low latency TCC complexity is still unanswered. Second-generation TPC
cores are possible, which will further improve BER for low code rates and small block sizes at the expense of
more complexity.




