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1. Introduction

The need of in-band emission for NB-IoT was expressed in [1]. In this contribution, we share our views on the requirement and aim to facilitate the discussion.
2. Discussion
In case of LTE, in-band emission shown in figure 1 is defined as the average across 12 sub-carrier and a function of the RB offset from the edge of the allocated UL transmission bandwidth. Number of the allocated RBs is limited up to half of the CBW.
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Figure 1: In-band emission for LTE
In case of NB-IoT, in-band emission should also be defined within a PRB in order to enable multiple UEs to share the same PRB. With respect to carrier leakage and IQ image, there was a discussion that those requirements don’t need to be specified since polar modulation may be suitable for NB-IoT UE. We believe, however, IQ modulation doesn’t have to be precluded in this phase without sufficient investigations. Considering that NB-IoT UEs with polar modulation can easily pass those requirements, it is better way to specify them to allow both implementations.
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Figure 2: In-band emission for NB-IoT
For multi-tone case, general in-band emission requirements should be specified with respect to each number of allocated tones which were agreed in RAN1 and the maximum number would be restricted up to half of the entire BW on the same principle as LTE case. Specific values of the requirements need to be studied further in the next meeting.
3. Conclusion
Based on the above discussion, we propose the following.
Proposal: In-band emission including general emission, IQ Image and carrier leakage should be specified within a PRB for NB-IoT. For multi-tone case, general in-band emission requirements should be specified with respect to each number of allocated tones which were agreed in RAN1.
We’d also like to request interested companies to provide specific values for the requirements in the next meeting.
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