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1 Introduction
In RAN#71 meeting, a new study item on New Radio Access Technology was agreed [1]. In this paper, we present our initial view on the spectrum aspect of the NR study.
2 Discussion
The scope of the study is as described in SID [1], the NR system should be able to use any spectrum band ranging at least up to 100 GHz that may be made available for wireless communications even in a more distant future. 
The frequency range considered for the NR system is quite wide compared with LTE, where we have specified the bands between 452.5MHz (E-UTRA band 31) to 3800Mz (E-UTRA band 43) for LTE-Advanced systems up to Release 12. In addition, the unlicensed band for LAA up to 5925MHz (E-UTRA band 46) has been recently introduced in Release 13. The frequency above 6GHz up to 100GHz is expected quite different from the conventional LTE frequency bands. Some aspects are already studied and summarized in ITU-R report [3]. Therefore, a new channel model work is also started in RAN WG1 [2] in order to characterize the radio propagation of the new frequency bands for the NR system from 6GHz to 100 GHz.
In WRC-15, eleven frequency bands between 24.25 and 86 GHz has been included for the agenda item 1.13, where the sharing and compatibility studies will be conducted towards WRC-19. The bands include 24.25-27.5 GHz, 37-40.5 GHz, 42.5-43.5 GHz, 45.5-47 GHz, 47.2-50.2 GHz, 50.4-52.6 GHz, 66-76 GHz and 81-86 GHz, which have allocations to the mobile service on a primary basis. Further, the bands without mobile allocation on a primary basis today, 31.8-33.4 GHz, 40.5-42.5 GHz and 47-47.2 GHz are also included in the study [4].
	Frequency ranges in AI1.13 [GHz]
	Contiguous bandwidth [GHz]

	24.25-27.5
	3.25

	31.8-33.4
	1.6

	37-40.5, 40.5-42.5, 42.5-43.5
	6.5

	45.5-47, 47-47.2, 47.2-50.2
	4.7

	50.4-52.6
	2.2

	66-76
	10

	81-86
	5


These bands should naturally be included in 3GPP study, because they are the candidate bands to be identified for IMT in WRC-19. However, it is also important to cover other parts of spectrum, which is not studied in WRC-19 AI 1.13. For example, the bands 6-24GHz were excluded from ITU-R studies in WRC-15 without any technical discussion in detail. The band 27.5-29.5GHz supported by several countries in WRC-15 and the mobile industry was debated extensively but was unfortunately also excluded. However, we believe it is equally important for 3GPP to address them and provide the NR system solution that can be applied in wide range of frequency bands including those outside of AI1.13.
In ITU-R IMT vision [5], spectrum implications have already been discussed for the future IMT systems. It recommends harmonized spectrum as well as contiguous and wider spectrum bandwidth in order to achieve the economies of scale, to meet the traffic demands, and support the different usage scenarios (e.g. enhanced mobile broadband, ultra-reliable and low-latency communications, and massive machine type communications).  
In the first phase of the NR work, the focus is likely for the lower part of the frequency band, e.g., lower than about 40 GHz as we have presented in [6]. This is because the technology (such as device performance and its production cost) for the high frequency bands needs more maturity before it is widely available. In addition, the higher frequency band is expected to have more challenges due to its propagation characteristics, i.e., higher path loss than the lower frequency bands which has to be overcome by the advanced technology solutions. Therefore, those lower bands such as 24.25-27.5 and 27.5-29.5 GHz are important, as we do not have enough bands in the lower part compared with the higher part in the band list of AI1.13.
Regarding the bands below 6GHz, there are interests in the industry to use the NR system also in the conventional LTE frequency bands or other new bands below 6GHz. Therefore, the bands below 6 GHz should not be excluded for the study of the NR system. However, it is expected that LTE technology keeps evolving in LTE-Advanced Pro era. LTE is still a major technology efficient enough in the bands below 6 GHz with the limited contiguous spectrum allocation, especially the legacy frequency bands below 3GHz.
3 Conclusion

Regarding the spectrum considered for the NR,
· Frequency bands (eleven bands) between 24.25 and 86 GHz are included in the AI 1.13 (WRC-19).
· The bands outside of AI 1.13 (WRC-19) should be addressed as well.

· The channel model work in 3GPP RAN1 covers the spectrum up to 100 GHz.
· Harmonized, wide and contiguous spectrum should be prioritized.

· The focus in the first phase of the work is below 40GHz.

· The bands below 6GHz should also be considered, but the focus is likely between 3 -6 GHz.
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