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1 Introduction
In RAN plenary #69 the new work item Narrowband IoT was approved for the support of massive number of devices in narrow bandwidth. This WI has been revised during last RAN#70 [1]. According to the work item description, the objective is to specify a radio access for cellular internet of things. NB-IOT supports different operation modes including stand-alone operation, in-band operation and guard-band operation. 

During last RAN4#78b meeting, a way forward related to REFSENS [2] and another way forward [3] related to the other Rx requirements have been agreed.

In the REFSENS way forward [2], the band edge issue was mentioned and companies were suggested to check how to address it. 

This contribution describes existing issue and makes proposal on how to address it.

2 Discussion
2.1 Band edge issue description
At band edge, radios have more stringent filtering to not leak on other bands or any other safety services. 

Such filtering is not really an issue for LTE when positioned at band edge: LTE has a guard band (250 kHz for 5MHz LTE) and so, even if positioned at the very edge of the band, there is still some offset before first LTE PRB would be impacted (Figure 1 case 2). 
And even if the first LTE PRBs would be impacted, on the average, considering the other PRBs, performances would be slightly impacted only.

But this is not the case for NB-IoT when operating standalone or in LTE guard band:
· As we are specifying Rx requirements for single tone (and not multiple PRBs like for LTE), any impact would be directly visible on NB-IoT performances, it won’t be spread on several tones or blocks (3.75 kHz tone for NB-IoT vs 1.08 MHz blocks for LTE).

· When standalone, the guard band will only be 110 kHz from the very edge of the band. For certain band, this would not be enough to guaranty NB-IoT specified performances.

· When in guard band, if LTE is close to the band edge (Figure 1 case 1), there is no issue. But, if LTE is at the very edge of the band and NB-IoT is operating in the guard band on the band edge side (Figure 1 case 2), the offset between band edge and NB-IoT will be reduced, it will always be less anyway than LTE guard band. NB-IoT performances will then be impacted.
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Figure 1: Band edge issue
In our previous contributions ([5]), we proposed to add an extra margin to cover this issue. But we understood it would not be acceptable as it would impact the overall band performance requirements, while the issue is located at band edge. 

Following section is proposing other alternative to address this issue.
2.2 Proposal to address this issue
This band edge issue impact is very difficult to quantify as it not only depends of the band, what kind of service is next to that band (e.g. safety related), but it depends also on each radio’s implementation, considered market, and so on. We would also need to quantify 2 aspects: the acceptable degradation impact (dB) and from which offset (kHz) in the band this issue happens. 
Considering those aspects, we would propose that manufacturer should declare the band interval for which it can support the requirements specified in TS 36.104 and TS 37.104. Out of this interval, manufacturer should declare the sensitivity level it could support.

Proposal: Manufacturer should declare for which band interval it will support 3GPP NB-IoT requirements as specified in TS 36.104 and TS 37.104.
3 Conclusion
In this contribution we discussed the band edge issue and made proposal to address it properly.
Proposal: Manufacturer should declare for which band interval it will support 3GPP NB-IoT requirements as specified in TS 36.104 and TS 37.104.
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