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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 the way forward [2] left open guard band deployment for LTE BW less or equal to 5 MHz, discussion should be finalized during next AH. This contribution is basically re-consideration of R4-162098 (2) and discusses the different proposals.
2 Discussion
NB-IoT has a transmission bandwidth configuration of 180 kHz. There have been proposals (refer to [4] and [5]) to start operating NB-IoT in LTE guard band, and “leak” outside LTE bandwidth, to finally add a guard band of 200 kHz (from NB-IoT carrier) before applying LTE UEM mask (as shown in Figure 1). This would lead to situation where LTE + NB-IoT guard band bandwidth would then be e.g. 3.1925 MHz (due to channel raster constraint, see [6] and [7]). Depending on how this would be interpreted, one could consider this is still a NB-IoT “guard band” or NB-IoT standalone deployed in LTE guard band.
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Figure 1: LTE channel bandwidth redefinition
Changing LTE bandwidth to deploy NB-IoT in guard band was not really an acceptable option according to discussions during last RAN4#78b meeting. Such option should not be considered so.

In our previous contribution on this topic ([6]), we detailed a possible NB-IoT deployment in LTE 5 MHz guard band, without adding any additional guard and without limiting power boosting. This is only one option, there might be other alternatives: we haven’t investigated other alternative due to time constraint. But this highlights it would be possible to deploy NB-IoT in small LTE bandwidth, less or equal to 5 MHz. 

During last RAN4#78b, NTT Docomo proposed another alternative for such LTE bandwidth: manufacturer should declare NB-IoT’s position in LTE guard band and how much power boosting could be supported at such positioning. Such proposal would enable deploying NB-IoT in small LTE bandwidth with potentially limited performances. That shall not be restricted to LTE 5 MHz bandwidth (e.g. 3 MHz with carrier offset might also be possible then). The question might be if such declaration should be done for all LTE bandwidth, greater than 5 MHz.
3 Conclusion
In this contribution, we reviewed the 3 identified alternatives to address NB-IoT operation in LTE guard band with LTE bandwidth less or equal to 5 MHz. 
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