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1 Introduction
NB-IoT guard band operation was initially discussed in [1]. This contribution continues to discuss guard band operation for NB-IoT BS.
2 Discussion
LTE guard band occupies 10% of the channel bandwidth for 5MHz~20MHz. The guard band is reserved for FIR filter transition period and ensures the emission can decrease to a level at the channel edge to meet the UEM requirement. NB-IoT in guard band operation will shrink the guard band of the carrier as in Figure 1.
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Figure 1 Guard band shrink for NB-IoT guard band operation
Therefore, the feasible number and location of NB-IoT in LTE guard band need further study in BS transmitter and receiver side, considering the UEM requirement and receiver selectivity requirement. Table 1 calculate the new guard band for each channel bandwidth for NB-IoT guard band operation.
Table 1 Guard band change for NB-IoT guard band operation
	Channel Bandwidth (MHz)
	Guard band in both sides (MHz)
	NB-IoT number in one side guard band
	New guard band in one side (MHz)
	New guard band in one side / CBW (LTE: 5%)
	New guard band in both sides / CBW (LTE: 10%)

	5
	0.25
	1
	0.07
	0.014
	0.0168

	10
	0.5
	1
	0.32
	0.032
	0.082

	15
	0.75
	1
	0.57
	0.038
	0.088

	20
	1
	1
	0.82
	0.041
	0.091


Considering the filter design and reusing LTE UEM requirement which is agreed in ad-hoc meeting in [2], it is proposed:

1. For channel bandwidth = 5MHz, to meet LTE UEM requirement,
a) Some frequency offset need to be reserved between RF bandwidth edge and LTE channel edge like 1.4MHz in BC1 band and GSM carrier in BC2 band in MSR specification. To investigate a reasonable guard band, we could assume one side guard band not lower than 3.2% as 10MHz which is also highlighted in Table 1. Under this assumption, we get the Foffset as below:
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Therefore, 150kHz Foffset for both side of the 5MHz is reasonable to be reserved to complement the guard band as in Figure 2.

[image: image3]
Figure 2 NB-IoT guard band operation for 5MHz

b) NB-IoT will be not applied in the guard band for 5MHz, MSR operation is recommended to be applied as in Figure 3. The total bandwidth is also 5.3MHz.

[image: image4]
Figure 3 MSR operation for 5MHz
2. Maximum 2 NB-IoT RB will be considered in guard band and placed adjacent to the LTE RB edge as close as possible in Rel-13 at each side.
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