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Proposed modification to the IEEE Std 802.22TM- 2011
Needed correction to sub-clause 9.7.2.1.3

In the first paragraph of sub-clause 9.7.2.1.3, it is stated that:

“The encoding block size shall depend on the number of OFDM slots allocated and the modulation specified for the current transmission.”

It was found that, for a given burst listed in the DS-MAP or US-MAP, the specification of the length of this burst in number of OFDM slots in not sufficient for the receiver to unambiguously deduce the size of the encoded blocks and subsequently the size of the input data blocks based on the coding rate used as specified by the DIUC or UIUC contained in the corresponding DS-MAP or US-MAP for the given burst. This results from the fact that there could be a number of arrangements of multiple blocks of given size constituting the burst that fits in the specified length given in number of slots. The receiver would not be able to know which of these arrangements is being used for the burst.

In order to avoid such ambiguity and not having to modify the US-MAP to specify the block size, it is proposed to limit the encoded block sizes to 96, 192 and 288 bits for the data burst transmissions depending on the modulation used for the burst, QPSK, 16-QAM and 64-QAM respectively for any even number of consecutive OFDM slots in the same sub-channel assigned to the upstream burst (typically the number of symbols assigned to the upstream sub-frame). The use of odd numbers of symbols would result in the presence of fraction of data bytes per block, which is not allowed.

In the upstream, a minimum of 7 symbols is needed to meet the channel training requirements using the pilot carriers. This means that a minimum of 7 consecutive slots is required for the transmission of an upstream burst from a CPE. The number of symbols assigned to the upstream can therefore vary from 8 symbols to 29 for 6 MHz channel bandwidth, 34 symbols for 7 MHz channel bandwidth and to 39 symbols for 8 MHz channel bandwidth but only even numbers could be used.

When there is a large number of symbols allocated to the upstream sub-frame, the OFDM slots contained in a same sub-channel could be distributed between two, three and even four bursts. In that case, the block sizes that can be transmitted would be determined by the size of the consecutive OFDM slots assigned to a specific burst and not by the total number of slots available in a sub-channel.

We believe that this is reasonably flexible and will result in much less complexity than what was proposed in the Standard.

The first paragraph of sub-clause 9.7.2.1.3 should be modified as follows:

“The encoding block size shall depend on the number of OFDM slots allocated, the FEC coding rate and the modulation specified for the current transmission. The coded block sizes shall be 48 bits for the FCH and 288 bits for all other downstream burst transmissions. The coded block sizes for the upstream burst transmissions shall be 96 bit for QPSK modulation, 192 bits for 16-QAM modulation and 288 bits for 64-QAM modulation, and the number of symbols assigned to the upstream sub-frame shall be even.
Concatenation of a number of OFDM slots shall be performed in order to allow for transmission of largerthese coded blocks of coding where it is possible, with the limitation of not exceeding the largest block size for the corresponding modulation and coding. Table 209 specifies the concatenation index for different modulations and coding.”
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Abstract


In our work to create test vectors and testing an implementation for compliance to the base 802.22 standard, it was discovered that the current flexibility in terms of encoding block size for the binary convolutional coding is excessive and needs to be constrained. It is proposed to specify such a constraint is sub-clause 9.7.2.1.3 of the IEEE Std. 802.22TM-2011.
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