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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
We evaluate the impact of joint use of distributed CRC and of the early stopping criterion proposed in [1], in terms of average estimated polar code bits. We show that the two methods benefit from one another, leading to lower average estimated bits.
Simulation setup
The considered blind detection scheme is the generalization of that proposed in [1]. In the first decoding phase, instead of SC decoding, SCL is considered with L≥1. In particular, we consider L1=2 and L2=8, C2=5, N1=256 and N2=512. For both code lengths we consider two information lengths. To show the effectiveness of the early stopping criteria in different situations, we consider two CRC polynomials:
· For K=28, the CRC polynomial is x4+ x2+1, leading to a 4-bit remainder
· For K=50, the CRC polynomial is x7+ x6+ x4+ x2+1, leading to a 7-bit remainder
The generator matrix to encode the CRC has been obtained as described in [2]. They have been rearranged so as soon as the bits involved in the parity check represented by the first parity column are sent, the parity bit is transmitted. The process is repeated for the second parity column, and so on. Both the CRC and the decoder consider the UEID bits as 16 additional information bits after the K information bits.
Simulations

Figure 1 to 4 plot the average percentage of estimated bits when early stopping is applied: thus, lower curves show a lower number of operations performed and more effective early stopping. The red curves show the percentage of estimated bits in case only the ID bits are used for early stopping, while the black curves make use both the ID and the CRC bits for early stopping (ESCRC). The solid curves consider the case in which the UEID was sent among the C1 candidates, and the dashed curve the cases in which the UEID was not sent.
Observation-1: the combined effect of ID and CRC bit-based early stopping brings substantial advantage in terms of average percentage of estimated bits in case the UEID is sent through one of the C1 candidates.
Observation-2: when the UEID is not sent through one of the C1 candidates, the combined effect of ID and CRC bit-based early stopping is better or equal to the effect of ID bit-based only early stopping.
Comments on the shape of the curves in Figure 1 and 2 are given in [1].
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Figure 1: Average % of estimated bits for N=256, K=28
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Figure 2: Average % of estimated bits for N=256, K=50
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Figure 3: Average % of estimated bits for N=512, K=28
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Figure 4: Average % of estimated bits for N=512, K=50



Figure 3 and 4 show that for N=512 a similar behavior to the N = 256 case can be observed when the
UEID is not sent, with the average number of estimated bits stable at all the considered SNR values. On the other hand, when the UEID is sent, the trend is different: at low SNR values, the percentage of estimated bits is very close to 100%. As the SNR value increases, the average starts to decrease, until it settles on a stable value. This behavior is due to the fact that at low SNR, it is very unlikely that a codeword with N = 512 is among the C2 second phase candidates if the UEID is not matching: the longer code length and lower rate contribute to a higher decoding reliability during the first phase, that allows to screen out unlikely candidates better than the N = 256 case. 

Observation-3: the plateau region is substantially lower in case both UEID and CRC are both used for early stopping.

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusion
We have analyzed the impact on the early stopping performance of joint UEID and CRC bits.
Proposal-1:encode ID bits in frozen bit locations, and interpret them as information bits.
Proposal-2:use ID and CRC bits for early stopping.
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