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1. Overview
In RAN1 #90 Prague meeting [1], there agreed a working assumption for DL distributed-CRC design with 24-bit CRC:
	Working Assumption: 
· Denote the input to the CRC computation by u0, u1, u2, …, uL-1, and the parity bits by p0, p1, p2, …, p23. The parity bits are generated by the following cyclic generator polynomial:
· gCRC24(D) = [D24+D23+D21+D20+D17+D15+D13+D12+D8+D4+D2+D+1]
· After CRC calculation, the bits which will be fed into an interleaver are denoted by v0, v1, v2, …, vKmax+23, which fulfils:
· vk = uL-1-k		   for k = 0, 1, 2, …, L-1. 
· vk = <NULL>	for k = L, L+1, L+2, …, Kmax-1.
· vk = pk-Kmax		for k = Kmax, Kmax+1, …, Kmax+23.
· where Kmax = max(140, max DCI payload size in Rel-15 + 20),  and Kmax + CRC length is the size of the interleaver. 
· Then v0, v1, v2, …, vKmax+23 is fed to the interleaver. Denote the output of the interleaver is w0, w1, w2, …, wKmax+23. The relationship between the input and output of the interleaver is as follows:
· wk = vΠ(k)		for k = 0, 1, 2, …, Kmax+23,
· where the pattern is the pattern for nFAR=21 in R1-1712167. 
· If problems are identified with this pattern, companies can propose modifications to the polynomial and/or interleaver pattern at NR AH#3, keeping the modifications as minimal as possible.



To proceed effective check on the FAR performance, the following guideline is considered. Note that, regarding the working assumption on 1/4 RS density in Agenda Item 6.1.3.1.1.2 [1], the prioritized M values should be changed to 108, 216, 432 and 864, as revised below:
	Agreement on next steps: 
· By the Sept NR adhoc, companies are requested to evaluate exhaustively the FAR of the above working assumption to identify any potential FAR problems (i.e. below 1.5 x 2^-21 with 100 events):
· For evaluation purposes, assume max DCI payload size = 140
· Check for all values of K with granularity of 4 from 16 to 100, and granularity of 20 up to 140.
· Check for M values  96 108,  192 216,  384 432,  768 864 (with repetition for  768 864)
· Not including combinations of K and M that would give R < 1/8 or greater than 5/6
· Priority will be given to R<=2/3



In this contribution, we will show the evaluated FAR for the working assumption on distributed-CRC design and compare it with the FAR target. For each SNR point of a simulation setting, we currently accumulated 7 x 107 trials, corresponding to 50 error events for FAR of 1.5 x 2^-21. Further results will be included and updated so as to provide 100 error events. 


2. FAR Evaluation Results
In the section, FAR results for M = 108/216/432/864 and K with granularity 4 from 16 to 100 and granularity 20 up to 140 are provided. Note that, those (K, M) pairs giving R = K/M out of the range 1/8 <= R <= 5/6 are excluded. For a valid setting, the curve legend is given by K-M. In Figs 1 – 4, one can check the FAR performance of all valid (K, M) pairs.
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Fig. 1: FAR evaluation results for M = 108 and selected K values with 1/8 <= K/M <= 5/6
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Fig. 2: FAR evaluation results for M = 216 and selected K values with 1/8 <= K/M <= 5/6
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Fig. 3: FAR evaluation results for M = 432 and selected K values with 1/8 <= K/M <= 5/6
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Fig. 4: FAR evaluation results for M = 864 and selected K values with 1/8 <= K/M <= 5/6

By  the above, we can conclude:

Observation: FAR for the distributed-CRC working assumption over various (K, M) pairs can comply with the FAR target of 1.5 x 2^-21.

Proposal: Confirm the working assumption on downlink distributed-CRC design, including the 24-bit CRC polynomial as well as a proper interleaver table matched to the agreed encoding procedure.	


3. Summary
In this contribution, we examine the FAR performance for the working assumption on distributed-CRC design. The following can be checked:

Observation: FAR for the distributed-CRC working assumption over various (K, M) pairs can comply with the FAR target of 1.5 x 2^-21.

Proposal: Confirm the working assumption on downlink distributed-CRC design, including the 24-bit CRC polynomial as well as a proper interleaver table matched to the agreed encoding procedure.	
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