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Introduction
In RAN1#90, the working assumption on distributed CRC was obtained as follows [1].
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.

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, 192, 384,  768 (with repetition for 768)
· 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 evaluate the BLER and FAR performance of the distributed CRC in the work assumption. 
1. Performance evaluation 

The simulation configruation for performance evaluation of distributed CRC polynomail and interleaver pattern  in work assumption is listed in Table 1.
Table 1. CRC polynomial and corresponding interleaver for DL with nFAR=21
	21
	D24+D23+D21+D20+D17+D15+D13+D12+D8+D4+D2+D+1
(0x1D11A9B)
	0, 2, 3, 5, 6, 8, 11, 12, 13, 16, 19, 20, 22, 24, 28, 32, 33, 35, 37, 38, 39, 40, 41, 42, 44, 46, 47, 49, 50, 54, 55, 57, 59, 60, 62, 64, 67, 69, 74, 79, 80, 84, 85, 86, 88, 91, 94, 102, 105, 109, 110, 111, 113, 114, 116, 118, 119, 121, 122, 125, 126, 127, 129, 130, 131, 132, 136, 137, 141, 142, 143, 147, 148, 149, 151, 153, 155, 158, 161, 164, 166, 168, 170, 171, 173, 175, 178, 179, 180, 182, 183, 186, 187, 189, 192, 194, 198, 199, 200, 1, 4, 7, 9, 14, 17, 21, 23, 25, 29, 34, 36, 43, 45, 48, 51, 56, 58, 61, 63, 65, 68, 70, 75, 81, 87, 89, 92, 95, 103, 106, 112, 115, 117, 120, 123, 128, 133, 138, 144, 150, 152, 154, 156, 159, 162, 165, 167, 169, 172, 174, 176, 181, 184, 188, 190, 193, 195, 201, 10, 15, 18, 26, 30, 52, 66, 71, 76, 82, 90, 93, 96, 104, 107, 124, 134, 139, 145, 157, 160, 163, 177, 185, 191, 196, 202, 27, 31, 53, 72, 77, 83, 97, 108, 135, 140, 146, 197, 203, 73, 78, 98, 204, 99, 205, 100, 206, 101, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223



The simulation configruation for performance evaluation of rate-matching scheme in work assumption is listed in Table 2.
Table 2 Simulation configuration for performance evaluation of rate-matching
	Channel
	AWGN

	Modulation
	QPSK

	Code sequence
	HW-newseq [12]

	Code constructin
	CA-Polar with 24-bit CRC

	List decoder
	8

	K
	8:1:120 for DL

	Rate
	Depending on (M, K)

	M
	96 * 2^m (m = 0, 1, 2, 3)

	Rate-matching schemes
	Work assumption in R1-1715000

	Rate-matching  parameters
	Rpsthr
	7/16

	
	Rrepthr
	9/16

	
	β
	9/8


Performance evaluation of the distributed CRC vs. CA polar
Some simulation results of the set is shown in the figure below. It can be seen that, some payload size K, the FAR has some degradation compared with the other cases, where it is around 4.7e-7.
the M=192 K=100 case FAR hump seems to have 2 times as high as normal cases as expected. The same set of simulations with CA polar does not show such elevated FAR. The reason for such FAR degradation is understood to be related to interleaving weaking the FAR detection capability in general. However, the exact reason is still being investigated. Such FAR elevation is not seen in the same test cases for CA-polar.
[image: ]
Figure 1, FAR of dCRC24

[image: ]Figure 2, FAR of CA-Polar with a 24-bit CRC
Consideration of the design for distributed CRC
Observation 1: some case(s) of dCRC construction seem to have FAR spikes

Observation 2: CA has no FAR issues for simulated code cases

Conclusions
Observation 1: some case(s) of dCRC construction seem to have FAR spikes

Observation 2: CA has no FAR issues for simulated code cases
[bookmark: _GoBack]Proposal 1:   Further investigation on dCRC and interleaving is needed
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