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1
Introduction
In this document, we address the following issues:

· Should the CRC for PDSCH/PUSCH be appended per TB or per CB

· Nature of CRC addition

2
CRC Structures
The main motivation of CRC attachment is to guarantee the integrity of the payload and there exists different ways to perform the CRC attachment. 
Structure A – CRC per TB
With this structure, the receiver needs to keep decoding the remaining code blocks until it reaches the last segment, prior to CRC check. There is no scope for early termination for power saving, and the structure is not amenable to CRC based SIC operation.
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Figure 1: CRC Attachment Structure A
Structure B – CRC per CB
In this structure, the receiver decodes each code block, checks the CRC and if any one code block is in error, the receiver can stop decoding the remaining code blocks, leading to power savings. This structure also enables of parallel processing of codewords in a MIMO SIC receiver.
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Figure 2: CRC Attachment Structure B
A sequence of random bits passing an N-bit CRC is 2-N. Thus, for a 24 bit CRC, the probability of a false alarm is approximately 6(10-8. Note that the overhead incurred in the process is less than 1%, a negligible amount. However, with the CRC per code block, the undetected probability at the physical layer may increase depending on the number of code blocks after code block segmentation. For example, for a transport block of 150 kb containing 25 code blocks, the potential false alarm rate for the whole TB could be 25(6(10-8 = 3(10-6, which is worse by a couple of orders of magnitude compared to HSDPA (though still better than R99 WCDMA).
Structure C – CRC per TB and CB
Structure C is a modification of structure B to mitigate the effects of a large number of CRCs in a big transport block, and possible error accumulation. In this structure the last code block is attached with a 24-bit CRC which covers the entire transport block. The transmit chain can be identical to the one proposed in [2], with the lengths of the CRCs as described above.
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Figure 3: CRC Attachment Structure C

3. Proposal
We propose the following:
· Attach a 24-bit CRC per TB

· Attach a 24-bit CRC for each CB, except the last one
· The last code block contains the CRC over the TB
· The proposed structure is shown in Figure 3
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