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Discussion
PSCH for NB-CIoT was proposed to acquire synchronization. According to TR 45.820 [1], PSCH for NB-CIoT consists of primary synchronization signal (PSS) and secondary synchronization signal (SSS): PSS is used for sample-level timing and frequency offset estimation, and SSS is used for frame-level timing and physical cell identity (PCID) detection. 
In [1], the PSS signal consists of two Zadoff-Chu (ZC) sequences PSS-1 and PSS-2, each having 330 samples. PSS-1 is generated based on , a 165-length ZC sequence with root index 1, while PSS-2 is based on , the complex conjugate of 
 
The SSS signal consists of two sequences SSS-1 and SSS-2. Each sequence, SSS-i, is generated based on a 67-length ZC sequence:

Since the SSS signal is length of 67, 66 different sequences for SSS-1 and SSS-2 can be generated by assigning root indices, u1 and u2, respectively. The combination of (u1, u2) can indicate the PCID and subframe index assuming 9-bit PCID and 3-bit subframe index. That is, the number of possible combinations of (u1, u2) will be 66 x 66 = 4356, which is enough to indicate the combination of PCID and subframe index of 12 bits in total. 
While PSCH is transmitted over whole bandwidth, other channels can be transmitted with frequency re-use factor 1 or 1/3. Since the PBCH will be decoded after acquiring time and frequency synchronization, it would be desirable for CIoT device to be indicated which frequency re-use factor is used in the system. Otherwise, the computational complexity of the CIoT device will be increased. To avoid this situation, it would be better to indicate the frequency re-use factor of the system before PBCH detection. Therefore, it is straightforward to use PSCH as one possibility. If we depend on only SSS, frequency re-use factor may not be indicated with PSCH. The number of hypotheses may not be enough to indicate additional 1 bit frequency re-use factor. That is, 8192 hypotheses may be required for 9-bit PCID, 3-bit subframe index, and 1 bit frequency re-use factor. 
To resolve this issue, we can consider the similar PCID detection mechanism as in LTE [2]. For example, the PSS may indicate a PCID group and the SSS may indicate the PCID within PCID group, which means that the PSS has several hypotheses to reduce the number of hypotheses of the SSS. Assuming ZC sequence is used for the PSS signal, there will be two possibilities to give hypotheses to the PSS: one is to assign different cyclic shift to the PSS signal to indicate the PCID group and the other is to assign different root index to the PSS signal to indicate the PCID group. The increased hypotheses of the PSS signal may increase the PSS detection complexity. However, we should consider trade-off between the PSS detection complexity and the PBCH detection performance. 
2	Conclusion
	We discuss the PCID detection and need of frequency re-use factor indication before PBCH detection. We can consider the similar PCID detection mechanism as in LTE.
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