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1 Introduction
Channel arrangements, and channel bandwidth for NB-IoT were discussed in RAN4#77NB-IOT AH and RAN4#78. In this contribution we continue the discussion on the remaining issues related to channel definitions.
2 Discussion
2.1 Channel arrangements
RAN1 agreed that the channel raster for NB-IoT should be the same as the legacy LTE, i.e. 100kHz. Although this may cause a small offset from the allowed NB-IoT center frequencies, it has been assumed that the UE can search and find the NB-IoT cell with acceptable accuracy. As a result the downlink carrier frequency for NB-IoT can be defined as 

FDL=FDL_low+0.1(NDL–NOffs-DL)+0.0025*(2MDL+1)
Where NDL is the same as LTE EARFCN and MDL= -10,-9,-8,-7,-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9 is the offset of NB-IoT channel number to EARFCN.
Regarding the UL center frequency RAN1 has the following agreement:

· For NB-IoT UL frequency carrier determination for all deployment scenarios:

· For initial access, the NB-IoT DL/UL frequency separation is configured by higher layers (SIBx) and is cell-specific

After the initial random access procedure success, there can also be a UE specific configuration for the NB-IoT DL/UL frequency separation.
This means that in principle the UL frequency does not have to follow the 100kHz raster and can be at any frequency.  Considering that the UL frequency can be at any offset from the DL frequency, the UL frequency in general can be defined as
FUL=FDL+ Foffset,

where for the initial access Foffset is cell specific and configured by higher layer, and after the initial access a different Foffset can be that is UE specific.
2.2 Channel bandwidth and channel spacing
It has been agreed that channel bandwidth for stand-alone operation is 200kHz for both UL and DL. Also it was agreed that channel spacing for standalone NB-IOT is 200 kHz.
For guard-band operation it was agreed that the UL bandwidth is 200kHz. In the DL since the channel is shared with legacy LTE and the RF circuitry is the same for both legacy LTE and the NB-IoT, it is proposed to use the LTE bandwidth as the NB-IoT DL system bandwidth. In this case channel spacing can be defined similar to the legacy E-UTRA which is 

Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2
Following the same reasoning, it is proposed that the DL bandwidth for in-band operation of the NB-IoT is the same as the LTE bandwidth. However in the UL, the system bandwidth of the in-band NB-IoT should be 180kHz.
	NB-IoT
	Standalone
	In band
	Guard Band

	Channel bandwidth BWChannel [kHz]
	200
	Same as E-UTRA (DL)
180 (UL)
	Same as E-UTRA (DL)
200 (UL)

	Channel spacing [kHz]
	(BWChannel(1) + BWChannel(2))/2
	(BWChannel(1) + BWChannel(2))/2
	(BWChannel(1) + BWChannel(2))/2


3 Conclusion
In this contribution we discussed channel arrangements and channel bandwidth for NB-IoT. It was proposed that 
· Downlink center frequency can be defined as FDL=FDL_low+0.1(NDL–NOffs-DL)+0.0025*(2MDL+1)
· UL frequency in general can be defined as FUL=FDL+ Foffset
· For guard-band operation of NB-IoT the DL bandwidth should be the same as LTE DL system bandwidth

· DL bandwidth for in-band operation of the NB-IoT is the same as the LTE bandwidth, and UL system bandwidth of the in-band NB-IoT should be 180kHz
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