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Introduction
In RAN1#87, Polar codes were adopted as channel coding for uplink control information and downlink control information (working assumption) for eMBB system except for very small block length [1]. Golay based block codes have been proposed for very small block length with coded length of 20,24, and 32 bits [3]. Reed muller (RM) based block codes in LTE are proposed for very small block length [4]. In addition, PC-Polar codes are also proposed for such small block length [5]. Below is the conclusion in Chairman’s note in RAN1#88. 
Conclusion: 
For very small block lengths:
· For evaluations to be submitted to RAN1#88bis of channel code for very small block lengths, evaluate both BLER and error detection capability for comparison
· FFS the error detection targets
· FFS whether the receiver knows in each case whether a codeword is transmitted and the format thereof
· FFS whether the coding scheme is the same on control and data physical channels
· FFS the details of the selection criteria

It is seen that there are lot of FFS in this topic. Different from large size of control information, there is no CRC attached for FAR (false alarm rate) suppression. Without CRC, we can not separate the FAR and BLER because the BLER is related to the FAR. Therefore, the definition of decoding BLER (block error rate) is not complete for comparison. In this contribution, we propose new definitions of detection BLER for very small block length. 
BLER and FAR for communication system with channel coding 
The simplified system model for communication system with channel coding is depicted in Figure 1. Suppose X, Y and d are the transmit signal, decoded signal and decision results, respectively. There are two values of C and E for d. C stands for the decoding result is accepted while E stands for the decoding result is rejected. 
Suppose X is transmitted for N times. There are four cases in total as follows:
Case1:  X = Y;  d = C;      K1 times
Case 2: X = Y;  d = E;      K2 times;  This is missed detection.
Case 3: X ≠ Y;  d = C;      K3 times;  This is false alarm.
Case 4: X ≠ Y;  d = E;      K4 times.
The following parameters can be defined:
1) Missed detection rate = K2/N
2) FAR = K3/(K3+K4)N
The FAR alarm rate is defined as the ratio of K3 over sum of K3 and K4.    
3) Decoding BLER = (K3+ K4)/N
4) Detection BLER = (K2+K3+ K4)/N 
The detection BLER is actually the effective BLER at point d. It includes the impact of both decoding and detection. Therefore, it is more complete than decoding BLER.
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Figure 1. Simplified system model for communication system with channel coding
We will apply the definition above to two typical scenarios of detection without CRC in following sections. 
Detection BLER and FAR for very small block length
In general, the dectection is conducted by comparing a metric with a predefined shreshold. The decoding result is accepted if the metric is larger or less than the shreshold. The FAR is depending on the design very much and is not as stable as the case with CRC. Let us analyze the following two cases:
1) Desired signal is transmitted
· K2  may have large values and be related to the shreshold very much
· may have large values and be related to the shreshold as well
· Detection BLER > decoding BLER. There may be big gap between detection BLER and decoding BLER depending on the metric and the predifined shreshold.
2) Random BPSK or pure noise is transmitted
· K1 = K2 = 0  because the desired signal is not transmitted
· FAR = K3/(K3+K4)
· Detection BLER = decoding BLER = 1
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Figure 1. the detection BLER vs decoding BLER with different targeting FAR

Observation 1: The detection BLER is more complete than decoding BLER. The detection BLER includes both decoding performance and detection performance.
Conclusions
Observation 1: The detection BLER is more complete than decoding BLER. The detection BLER includes both decoding performance and detection performance.
Proposal 1:  Use the proposed detection BLER and FAR to compare the performance of three solutions for very small block length.
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