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1
Introduction
In last RAN4 meeting in Athens RAN4 shortly discussed the missing Io levels for NB-IoT. It was agreed to come back to the issue in the following meeting – i.e. RAN4#82bis in Spokane, USA. I this paper we discuss Io levels for NB-IoT using [1] as baseline. Additionally, we propose Io numbers.

2
Discussion
In [1] there is good and detailed discussion in how the Io numbers were derived for LTE. Of importance for the NB-IoT Io numbers [1] states:

Thus as the thermal noise floor is at -123dB/15kHz (assuming NF=9dB as in sensitivity) the minimum level, accounting the agreed limit of Îor/Ioc could in theory be set to -129dBm/15kHz. Some relaxation to this number could be considered due to implementation impairments, thus value of -127dBm is proposed for Band I
For NB-IoT similar argument would lead to:

Noise floor = -174 + 10*log10(15k) + 8.5 = -123.7dB

Based on the fact that RAN4 decided noise figure of 8.5dB in the Stockholm AH.

Additionally, for deriving the Io numbers we note from [1] that:

The lower Io range could be determined based on the noise floor and minimum RSRP level. Thus based on the values noted above the minimum Io level could be set to correspond to the combined value of thermal noise floor and wanted signal, assuming constant EPRE across the system bandwidth for the wanted signal, resulting level of -121dBm/15kHz for Band I

For NB-IoT we have two minimum NRSRP levels namely -6dB and -15dB. Using these two levels and the similar argument as used when developing the Io numbers for LTE we get:

Io [-6dB]: -123.7 – 6 + 2 + 6 = -121.7dBm/15KHz

Io [-15dB]: -123.7 – 6 + 2 + 15 = -112.7dBm/15KHz

We have captured these numbers in our CR for correcting NB-IoT Io numbers.

3
Conclusion
In this paper, we discussed Io numbers for NB-IoT. Based on the method used for deriving the Io numbers for LTE we propose specific Io numbers of -121.7dBm/15KHz for -6dB and -112.7dBm/15KHz for -15dB.
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