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1. Summary

In RAN1#50b Shanghai, two CRC-24 generator polynomials [1] are adopted for working assumption of TS 36.212 [2]:

CRC-24A:
g(D) = D24 + D23 + D6 + D5 + D + 1

CRC-24B:
g(D) = D24 + D23 + D18 + D17 + D14 + D11 + D10 + D7 + D6 + D5 + D4 + D3 + D + 1
It was proposed that transport block (TB) CRC bits are computed with the CRC-24B generator and code block (CB) CRC bits are computed with the CRC-24A generator as illustrated in Figure 1 and Figure 2.  Consequently, in the turbo decoder, early stopping decision for a small TB composed of a single CB is assisted by CRC checking based on the CRC-24B generator.  On the other hand, early stopping decision for a large TB composed of multiple CBs is assisted by CRC checking based on the CRC-24A generator.  That is, two CRC checking circuits need to be integrated into the turbo decoder to assist early termination of the iterative decoding algorithms.  Furthermore, additional controlling signals will be needed to modify the behavior of high-speed turbo decoding hardware.  Both lead to higher implementation and verification costs 
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Figure 1 Work assumption for small transport blocks.
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Figure 2 Working assumption for large transport blocks.
We propose a simple change to the computation of TB CRC bits to reduce the CRC checking hardware complexity by half. 
· Sections 5.2.2.1 and 5.3.2.1 [2]
If the TB size is smaller than or equal to 6120 bits, the TB CRC bits shall be computed with generator CRC-24B.
  If the TB size is greater than 6120 bits, the TB CRC bits shall be computed with generator CRC-24A.

· Section 5.1.2 [2]

If C>1, the CB CRC bits shall be computed with gerneator CRC-24B.

As illustrated in Figure 1 and Figure 3, early stopping decisions for TBs of any sizes are assisted by CRC checking based on the CRC-24B generator.  Hence, only one CRC checking circuit is needed in the turbo decoder and no additional controlling circuit is needed.
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Figure 3 Proposed CRC computation method for large transport blocks.
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� The CRC-24B generator has been shown to achieve better error detection performance for small blocks [3].


� For large blocks, the two generators have identical error detection performance [4].
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