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1. Introduction
In RAN#91-e meeting, it was concluded [1] that “RAN1, RAN2 and RAN4 are asked to provide its analysis or recommendation to RAN#92E (June) on how to introduce the 52.6-71GHz frequency range”. In this contribution, we discuss and provide our views for the definition of frequency range for 52.6 GHz to 71 GHz, from RAN1 perspective.

2. Discussion
Currently, there are two frequency ranges defined in NR, i.e., FR1 and FR2. Here, FR2 is used to refer to the frequency range from 24.25 GHz to 52.6 GHz. For the frequency range from 52.6 GHz to 71 GHz, we need to consider what FR definition it would be proper to have when introducing this frequency range into NR. In previous RAN and RAN1 meetings, there have been discussions on this issue, but we have not reached consensus. Through the last RAN1 meeting, the following alternatives can be listed.
Alt 1: Extend FR2 to cover the frequency range 24.25-71 GHz
   Alt 1-1: FR2 (24.25-71 GHz) without introducing new FR definition/notation
   Alt 1-2: FR2 (24.25-71 GHz) with FR2x (52.6-71 GHz)
   Alt 1-3: FR2 (24.25-71 GHz) with FR2a (24.25-52.6 GHz) and FR2b (52.6-71 GHz)
Alt 2: Keep FR2 as is and introduce a new FR definition/notation for the frequency range 52.6-71 GHz
Alt 2-1: FR2 (24.25-52.6 GHz) and FR3 (52.6-71 GHz)
Alt 2-2: FR2 (24.25-52.6 GHz) and FR2x (52.6-71 GHz)
Alt 1 series are the method of extending FR2 to cover the frequency range 24.25-71 GHz, however Alt 2 series are to introduce a new FR definition/notation to refer to the frequency range 52.6-71 GHz while FR2 refers to the frequency range less than 52.6 GHz as before. All alternatives are illustrated in Figure 1.
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Figure 1. Alternatives for defining the 52.6-71 GHz frequency range

Before selecting one from above lists, it is necessary to analyse how much impacts there are on the existing RAN1 specification. In the last RAN1 meeting, several companies have well enumerated the parts that need to be checked among the existing RAN1 specifications. Some of them may be simple works such as adding parameters for the newly introduced SCSs (e.g., unit of offsetToPointA), and other parts may require somewhat complicated changes related to the newly introduced operations (e.g., multi-PDSCH scheduling). However, overall there are not many, and all issues seem to be localized. 
In terms of UE feature/capability, we should also look at the impact of FR definition. If most UE features/capabilities defined for the current FR2 frequency range (i.e., <52.6 GHz) can be applied directly to a new frequency range (i.e., >52.6 GHz), the Alt 1 series would be a good choice because they necessitate less specification work than Alt 2 series. However, for the Alt 2 series, it may require additional work of redundant documentation. For the opposite case, i.e., when the UE features/capabilities cannot be applied directly to a new frequency range, they must be described separately for the new frequency range, however, the amount of specification work seems to be the same regardless of Alt 1 or Alt 2 series.
One more aspect to be considered is that whenever a new frequency range is added, similar issues may have to be discussed. For example, if a frequency range above 71 GHz is introduced into NR in the future, it may be necessary to determine the FR definition suitable for that frequency range. 
Considering these aspects, we believe that extending FR2 to cover the frequency range 52.6-71 GHz will be an easy way to introduce the frequency range 52.6-71 GHz and introducing the new FR definition/notation (e.g., FR3) should be prudent.
Proposal #1: Extend FR2 to cover the frequency range 52.6-71 GHz.

Meanwhile, most features and procedures in the frequency range 52.6-71 GHz are still under discussion. Depending on the results of the discussion, it may be necessary to explicitly separate the operation of the new frequency range from the operation of the existing FR2 frequency range. So, while Alt 1-1 is the most straightforward way, in some cases Alt 1-2 or Alt 1-3 may be more useful. Therefore, we propose to narrow down the alternatives to the Alt 1 series (i.e., Alt 1-1, Alt 1-2 and Alt 1-3).
Proposal #2: Down-select to one of the following alternatives that cover the 52.6-71 GHz frequency range by extending the FR2.
· Alt 1-1: FR2 (24.25-71 GHz) without introducing new FR definition/notation
· Alt 1-2: FR2 (24.25-71 GHz) with FR2x (52.6-71 GHz)
· Alt 1-3: FR2 (24.25-71 GHz) with FR2a (24.25-52.6 GHz) and FR2b (52.6-71 GHz)

3. Conclusion
[bookmark: _GoBack]In this contribution, we discussed issues related to the frequency range definition for 52.6-71 GHz. We have the following proposals.
Proposal #1: Extend FR2 to cover the frequency range 52.6-71 GHz.
Proposal #2: Down-select to one of the following alternatives that cover the 52.6-71 GHz frequency range by extending the FR2.
· Alt 1-1: FR2 (24.25-71 GHz) without introducing new FR definition/notation
· Alt 1-2: FR2 (24.25-71 GHz) with FR2x (52.6-71 GHz)
· Alt 1-3: FR2 (24.25-71 GHz) with FR2a (24.25-52.6 GHz) and FR2b (52.6-71 GHz)
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