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Introduction
In draft CR [1], specifying baseband signal generation of NPRACH is referring to the following equation of PRACH (LTE):


, 


with , . 

In this contribution, we point out some issues on this definition and make proposal to resolve the issues.
Discussion
[image: ]The position of NPRACH in frequency domain is represented by

And this is depicted in Figure 1. 
The equation also implies relative position of 3.75 kHz sub-carriers of NPRACH to 15 kHz sub-carriers. In this contribution, 3.75 kHz sub-carriers start from the lowest edge of 180 kHz band width, i.e. the 3.75 kHz sub-carrier on upper edge belongs to the next resource block.

One issue of the equation would be the lowest one or two 3.75 kHz sub-carriers cannot be utilized due to the term of , i.e. 7.5 kHz offset from the bottom.
Proposal 1: the term 1/2 needs to be removed to utilize two sub-carriers at the bottom of the NB-IoT band

Another issue would be  () is multiplied by the factor K, i.e. . This means hopping is performed with step of 15 kHz. 
Proposal 2: remove factor K from  to enable hopping in terms of 3.75 kHz sub-carrier spacing

If proposal 1 and 2 are applied, frequency position would be given by

 represents offset in terms of 3.75 kHz sub-carrier spacing from the bottom edge of uplink band. In case of LTE, the offset is used for guard band between PRACH (LTE) and PUSCH (LTE) as PRACH (LTE) and PUSCH (PUSCH) have different sub-carrier spacing and PRACH receives interference from PUSCH [2]. As sub-carrier spacing of NPRACH and NPUSCH is also different, guard band would still be needed at least for in-band operation. 
 is defined as .  may be merged into . In such case, guard-band needs to be guaranteed by .
Proposal 3: merge the term  into , and guard band in case of in-band operation should be considered in 

Conclusion
[bookmark: _GoBack]In this contribution, we examined the base band signal generation for NPRACH in draft CR [1] and made the following proposals:
Proposal 1: the term 1/2 needs to be removed to utilize two sub-carriers at the bottom of the NB-IoT band
Proposal 2: remove factor K from  to enable hopping in terms of 3.75 kHz sub-carrier spacing
Proposal 3: merge the term  into , and guard band in case of in-band operation should be considered in 
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