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1 Introduction
In this contribution we discuss definitions related to channel arrangement based on [1] and provide a text proposal for the corresponding section in 36.802.
2 Discussion

Channel spacing for two adjacent carriers is defined as

Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2
If it is agreed that channel BW for NB-IoT in all operation mode is 200kHz, then regardless of the operation mode the channel spacing definition can be kept the same which means that nominal Channel spacing for NB-IoT is 200kHz.
Regarding the TX-RX frequency separation for NB-IoT, RAN1 has the following agreement for UL center frequency:

· 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.
Based on this agreement the UL carrier frequency for NB-IoT is flexible. However it is our understanding that the default E-UTRA TX to RX separation as specified in Table 5.7.4-1 of 36.101 should be followed. Figure 1 below shows the example of band 1 where the blue part shows allowed UL and DL frequencies to be used for NB-IoT while blue and yellow cannot be allowed.
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Figure 1 Example of UL and DL frequencies in band 1
Based on the above understanding it is proposed that for NB-IoT, TX-RX frequency separation is flexible within the limits of the TX-RX frequency separation of the E-UTRA carriers as specified in table 5.7.4.1 of 36.101.

3 References

[1] R4-162858, “Text proposal for channel bandwidth and channel spacing for NB-IoT”
[2] R4-162814, “Way forward on EARFCN for NB-IoT”
<Start of text proposal for TR of NB-IoT>  
5.4
Channel arrangement
5.4.1
Channel spacing
Channel spacing for standalone NB-IOT is 200 kHz. For in-band and guard-band cases the nominal channel spacing between two adjacent NB-IoT carriers is defined as following:


Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 

where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two NB-IoT carriers. 
 5.4.2
 Channel raster
Channel raster for in, guard and standalone NB-IOT is 100 kHz.

5.4.3
Carrier frequency and EARFCN
Carrier frequency FDL_loT for the downlink is defined as FDL_loT = FDL_low + 0.1(NDL – NOffs-DL) + 0.0025*(2MDL+1), where FDL_low , NDL and NOffs-DL reuse the Table 5.7.3-1 of both TS36.104 and TS36.101. NDL is the EARFCN that corresponds to NB-IoT and is different than the value that corresponds to LTE downlink carrier frequency.
MDL= -10,-9,-8,-7,-6,-5,-4,-3,-2,-1,-0.5,0,1,2,3,4,5,6,7,8,9 represent all of the possible offset of NB-IoT channel number to EARFCN. Note: for the carrier including NPSS/NSSS, MDL is selected from {-2,-1,-0.5,0,1}.
Carrier frequency FUL_loT for the uplink is defined as FUL_loT = FUL_low + 0.1(NUL – NOffs-UL) + 0.0025*(2MUL), where
FUL_low , NUL and NOffs-UL reuse the Table 5.7.3-1 of both TS36.104 and TS36.101. NUL is the EARFCN that corresponds to NB-IoT and is different than the value that corresponds to LTE uplink carrier frequency.
MUL= -10,-9,-8,-7,-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9 represents all of the possible offset of NB-IoT channel number to EARFCN.
5.4.4
TX–RX frequency separation for NB-IoT
For NB-IoT, TX-RX frequency separation is flexible within the limits of the TX-RX frequency separation of the E-UTRA carriers as specified in table 5.7.4.1 of 36.101.
< End of text proposal for TR of NB-IoT >
