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1	Introduction
Global frequency raster for FR1 has been agreed to be 5 kHz for the frequency bands in 0-3000 MHz and 15 kHz for the frequency bands in 3000-24250 MHz [1-3]. The band specific channel raster has also been agreed to down-sample the global frequency raster to enable only selected sets of raster positions. For the LTE refarming bands below 2400 MHz, the global raster is down-sampled by 20 so that the effective channel raster is 100 kHz, which is aligned with LTE channel raster. For the frequency bands in 2400-3000 MHz, it is down-sampled by 3 so that the effective channel raster is 15 kHz, thus the subcarrier based channel raster is supported. For the frequency bands above 3000 MHz, no down sampling is applied so that the effective channel raster is 15 kHz, i.e., subcarrier based channel raster is supported.
In this paper, we discuss some issues of down-sampled raster and propose using the global frequency raster as a harmonized channel raster for all LTE refarming bands.

2	Discussion
For LTE refarming bands, 100 kHz channel raster for NR is sufficient to support the same set of channel center positions as LTE for all NR carrier bandwidth of 5, 10, 15, 20 MHz. For NR carrier aggregation, the same nominal channel spacing can be applied as LTE carrier aggregation. This means the spacing is rounded off to 300 kHz, LCM of 15 kHz and 100 kHz. This would require some unused subcarriers among component carriers.

The main benefit of subcarrier based channel raster is that we do not need this rounding operation for any channel bandwidth combinations. It is possible to support multiple contiguous carriers with zero guard band (at least for the same numerology and timing); i.e., wideband operation is efficiently supported. The subcarrier based raster is introduced to the high frequency bands where the wide contiguous spectrum is available.

Observation 1: The subcarrier based raster has the advantage in carrier aggregation to support gapless and subcarrier aligned carrier placement.
	
Even though the wide spectrum is not generally available to the LTE refarming bands, the subcarrier based raster still has advantages for NR deployment as discussed in the following. In order to support both 100 kHz and 15 kHz raster together, we can simply enable the global raster instead of down-sampling, i.e., to apply 5 kHz channel raster for all bands that requires 100kHz channel raster. The specified synchronization raster in this frequency range anyway supports a channel raster of 5 kHz (i.e. the down-sampling does not reduce the synchronization frequencies that a UE has to check during the initial cell selection).

Observation 2: Enabling the channel raster of 5 kHz provides the access to all raster points of 15 kHz and 100 kHz.


Potential use cases of a finer channel raster of 5 kHz are not limited to placing an NR carrier directly (i.e. without gap) adjacent to another NR carrier for carrier aggregation, provided that the same numerology is used. It is also possible to place NR carrier adjacent to LTE carrier for NR-LTE DC or simply just NR-LTE coexistence (without DC). 

Observation 3: 5 kHz channel raster for NR provides greater benefits for NR-LTE DC or coexistence deployment to align carriers in more flexible manner.

Another potential use case is the NB-IoT. Operation of NB-IoT in the guard band of NR is not part of Rel-15, however, even the combination of NB-IoT Rel-13 with a later release of NR will be easily feasible if NR's channel raster in the refarming bands is sufficiently flexible. A possibility
- to avoid a spectral gap between NB-IoT and NR in the case of the same numerology or
- to fine-tune the gap in the case of different numerologies 
by being able to place the NR carrier with a step size of 5 kHz rather than 100 kHz 
can turn out to be very useful to make the most of the operators' available spectrum.
This benefit is not limited to NB-IoT but any new type of narrow band application if specified in the future.

Observation 4: 5 kHz channel raster can provide greater flexibility when we consider NB-IoT or possibly other narrow band applications in the future.

[bookmark: _GoBack]Therefore, we propose not to down-sample the global frequency channel raster and make all global frequency raster points accessible as channel raster.
Proposal 1: The channel raster of 5 kHz shall be applied to all the bands requiring 100kHz raster.

3	Conclusion
In this paper, we have discussed the benefit of using the global frequency raster instead of the down-sampled channel raster of 100 kHz for the LTE refarming bands.
It is observed that 
Observation 1: The subcarrier based raster has the advantage in carrier aggregation to support gapless and subcarrier aligned carrier placement.
	
Observation 2: Enabling the channel raster of 5 kHz provides the access to all raster points of 15 kHz and 100 kHz.

Observation 3: 5 kHz channel raster for NR provides greater benefits for NR-LTE DC or coexistence deployment to align carriers in more flexible manner.

Observation 4: 5 kHz channel raster can provide greater flexibility when we consider NB-IoT or possibly other narrow band applications in the future.

Therefore, we conclude

Proposal 1: The channel raster of 5 kHz shall be applied to all the bands requiring 100kHz raster.
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