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1 Introduction
In RAN1 ad-hoc meeting, agreements related to UE channel raster is reached as below:

Agreements:
· 100kHz channel raster is assumed by UEs in all three operation modes (i.e. standalone, guard-band and in-band)

· The NB-IoT NB-PSS/NB-SSS center frequency is aligned to 100kHz channel raster in standalone mode

The channel raster in RAN1 agreement is actually the UE search channel rather than the exactly center frequency of the BS or UE TX channels. This contribution discusses the channel numbering and UE search channel for NB-IoT.
2 Discussion
2.1 DL search channels

For in-band and guard band operation, RAN1 assumes a NB-IoT UE will initially search for resource blocks containing the NB-PSS as a raster of 100 kHz. But the actual channel center frequency will have frequency offsets between the detected NB-PSS and UE search channels which is the multiple of 100 kHz. For example of in-band case, the possible frequency offsets between the UE search channels and the channel center frequency is in the range of 2.5 kHz to 47.5 kHz. This is the difference between NB-IoT and other systems like GSM, UMTS and LTE in which UE search channels are exactly the channel center frequency.
Proposal 1: DL search channels should be clarified separately from the BS and UE channel center frequency in TS 36.101 and TS 36.104.
DL search channels could be 
FDL_search = FDL_low + 0.1*(NDL_search – NOffs-DL)
The NDL_search for NB-IoT is actually equal to the NDL for LTE.
2.2 Downlink and uplink channels
Downlink and uplink channels were discussed in our previous contributions [1]. Here, we just give the conclusion directly and detailed analysis can refer to [1].

Comparing with the 100 kHz LTE channel raster, it can be easily deduced that for in-band and guard band operation, all downlink channels for NB-IoT can be:
FDL = FDL_low + 0.1*(NDL – NOffs-DL) + 0.0025* (2MDL +1)  
where 

NDL is the same as LTE EARFCN;

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;
or
FDL = FDL_low + 0.0025((2*NDL +1) – NOffs-DL)
where 

NDL is NB-IoT DL ARFCN;
If standalone operation is also considered together, M=-0.5 should also be added.
All uplink channels for NB-IoT can be:

FUL = FUL_low + 0.1*(NUL – NOffs-UL) + 0.0025* (2MUL)    
where 

NUL is the same as LTE EARFCN;

MUL= -10,-9,-8,-7,-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9 is offset of NB-IoT channel number to EARFCN;
or

FUL = FUL_low + 0.0025(2*NUL – NOffs-UL)
where 

NUL is NB-IoT UL ARFCN;
These formulas indicate two kinds of channel definitions as:

Option 1: NB-IoT channels are defined as the channels with frequency offset of odd or even multiple of 2.5 kHz from the multiple of 100 kHz.
Option 2: The channel raster is changed to 2.5 kHz and NB-IoT channels are defined in odd or even multiple of 2.5 kHz.
In above formulas, all possible channels are defined not only the initial access channels. For the absolute RF channel numbering for NB-IoT, whether all possible channels or only the initial access channels are needed to be defined are FFS.
Proposal 2: For the absolute RF channel numbering for NB-IoT, whether all possible channels or only the initial access channels are needed to be defined are FFS.

3 Conclusion
This contribution discussed UE search channels and channel numbering for NB-IoT and make below proposals:
Proposal 1: DL search channels should be clarified separately from the BS and UE channel center frequency in TS 36.101 and TS 36.104.
Proposal 2: For the absolute RF channel numbering for NB-IoT, whether all possible channels or only the initial access channels are needed to be defined are FFS.
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