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1.	Introduction
The revised WI proposal to support Narrowband Internet of Things (NB-IoT) was approved at RAN#70 [1]. One objective of the WI is to specify the Base Station (BS) radio transmission and reception for NB-IoT, including the BS emission mask.
The updated way forward on BS unwanted emission requirement was approved at RAN4#78Bis [2], where two options were listed for the emission mask for guard-band operation with channel bandwidth of 1.4/3/5 MHz. In this paper, we provide our comments to the two options, and our proposal for the way forward to complete the Rel-13 WI as targeted.

2.	Discussion
[bookmark: _Toc306263746]The two options in [2] for the emission mask for guard-band operation with channel bandwidth of 1.4/3/5 MHz are listed below for ease of reference:
· NB-IoT position + power boosting declaration
· Not specified in Rel. 13
For the first option, we understand from discussion in RAN4#78Bis that the ‘NB-IoT position’ declaration is provisioned for multi-NB-IoT PRB to be deployed within one side of the guard-band, otherwise the NB-IoT PRB should be placed as close as possible to the LTE carrier. We consider not feasible to deploy multi-NB-IoT PRB within one side of the guard-band for channel bandwidth of 1.4/3/5 MHz, hence we think the ‘NB-IoT position’ declaration would not have impact on the emission mask for guard-band operation with channel bandwidth of 1.4/3/5 MHz.
For the ‘power boosting’ declaration, as we discussed in [3], there is no existing requirement in the 3GPP standards for guard-band operation. Since there is an extra NB-IoT PRB outside the normal transmission bandwidth configuration of the BS, even without any power boosting on the NB-IoT PRB, reusing the existing E-UTRA Category A and Category B emission masks and the existing MSR emission masks would mean, especially for narrower channel bandwidth where the guard-band is narrower, a more demanding scenario in terms of design and implementation of various BS components, including but not limiting to clipping and digital-pre-distortion algorithms, PA (shared and separate PAs), TX filter (steeper filter slope) and antenna sharing (PIM issue).
Take the 5MHz case as an example, the NB-IoT PRB centre frequency is at 2392.5 kHz offset from the LTE carrier frequency. 180 kHz around the NB-IoT PRB centre frequency results in an upper edge of 2392.5 + 90 = 2482.5 kHz. This is very close to the channel bandwidth edge (2500 kHz from the LTE carrier frequency), and both the filter slopes in the UL and DL would have to be very steep. On the other hand, a possibility was described in [4] to deploy NB-IoT in guard band for LTE bandwidth less or equal to 5 MHz by shifting LTE DL carrier with 100 kHz. If the UL is being shifted as well, this means that legacy UEs need to transmit on a shifted frequency, and hence the guard band which is needed for UE to be able to satisfy the unwanted emission requirements is reduced by -100 kHz too at the side shifted by -100 kHz. Since UE cannot rely on any filtering in UL, it needs the guard-band to be able to meet the unwanted emission requirements, legacy UEs using the 5MHz LTE carrier may not be able to meet the unwanted emission requirements out of the 5MHz channel bandwidth at the side shifted by -100 kHz.
In view of the above discussion, we propose to adopt the second option (i.e. Not specified in Rel.13), to allow for a thorough study in the future without further delaying the completion of the Rel.13 NB-IoT WI. Note that the occupied bandwidth requirement is a form of emission requirement and thus should also follow the decision on the emission mask.

3.	Conclusion
In this contribution, we have discussed the two options for the emission mask for guard-band operation with channel bandwidth of 1.4/3/5 MHz, and proposed to adopt the second option (i.e. Not specified in Rel.13) for the emission mask for guard-band operation with channel bandwidth of 1.4/3/5 MHz, to allow for a thorough study in the future without further delaying the completion of the Rel-13 NB-IoT WI. Note that the occupied bandwidth requirement is a form of emission requirement and thus should also follow the decision on the emission mask.
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