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1. Introduction
At the lase RAN4 meeting (RAN4#90bis in Xian) a TR skeleton was approved in [1]. As the regulatory situation for this vast frequency range is not settled and no frequency bands for cellular systems exist, there is a need to find an approach to discuss and investigate the technology potential and limitations which is representative. At RAN4#90, the need to identify example frequencies to be used when technology and limitations was discussed in [2]. At RAN4#90bis a text proposal was presented in [6].
In this contribution an updated version of the background for the example frequencies is presented. Also, a text proposal has been created to capture the information approved in way-forward [8] last meeting. The text approval is presented for approval to TR 38.820, subclause 6.2.  

2. Discussion
The technology characteristics around 24 GHz are likely to resemble the lower region of FR2 and around 7 GHz to be more similar to the upper region of FR1. Some level of differentiation is required for the analysis to harmonize the transition between FR1 and FR2. In order to have a reasonable work load considering the technology feasibility, there is a need to break down the 7-24 GHz into few smaller sub-ranges and limit the investigation for these frequency ranges to an “example frequency” per sub-range. The use of “example frequency” instead of “proxy frequency” is used to avoid possible confusion as “proxy frequency” was used when RAN4 studied the technology potential, limits and feasibility aspects related to FR2. At that time, the possible frequency bands were clearly defined for WRC-19 whereas for the frequency range 7-24 GHz, possible frequency bands have not been identified and any implication that they have should be avoided.
Traditionally, the spectrum within the frequency range 7 to 24 GHz have been divided in to frequency ranges defined by IEEE in [7]. The relevant IEEE bands for the frequency range 7 to 24 GHz are listed in Table 2-1. 
Table 2-1: IEEE bands
	IEEE Band

	Frequency Range
(GHz)
	Width
(GHz)

	C
	4 to 8
	4

	X
	8 to 12
	4

	Ku
	12 to 18
	6

	K
	18 to 27
	9



It can be noticed that C, X, Ku and K covers frequencies from 4 to 27 GHz, so adaptations are required to fit the frequency range 7.125 GHz to 24.250 GHz. A possible break-down to sub-ranges is presented in Figure 2-1 where the boundaries in the proposed ranges are aligned with the regulatory landscape survey outlining current possible allocation to mobile systems, summarized in [3].
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Figure 2-1: Example ranges
Using the IEEE definitions, the example frequency ranges can be created as:
· Example range 1 is constituted by the X-Band, which is extended to start at 7.125 GHz.
· Example range 2 is constituted by the Ku-Band.
· Example range 3 is constituted by the K-band, which is limited to 24.250 GHz.
At last meeting a way-forward was approved in [8] with the following definitions of the example ranges and corresponding example frequencies listed in Table 2-1. 
Table 2-1: Example ranges
	Example range

	Frequency Range
(GHz)
	Example Frequency
(GHz)

	1
	7.125 to [10-13]
	10

	2
	[10-13] to [16-18]
	15

	3
	 [16-18] to 24.250
	20



The example frequencies have thus no relation to possible future frequency bands in this range but the feasibility studies around performance, and limitations could be useful in conjunction with co-existence studies when frequency bands in the future are considered in different regions and administrations. 
The following aspects shall be noticed during further discussions;
· The above example ranges were selected only for purpose of RF technology analyses during SI and shall not be confused with potential new Frequency Ranges and band plan which could be defined by RAN4 for NR in future.
· The above example ranges are not fixed and could be modified based on RF technology findings during the SI phase. 
· In case outcomes of the RF/requirement analyses will be found as sufficiently similar across adjacent example ranges, RAN4 will consider merging them towards SI conclusion on FR1/FR2 extension and/or new FR introduction.

3. Conclusion
In this paper, an overview of 7-24 GHz frequency range SI was discussed. It was concluded that there is a need to break down the vast range into smaller ranges which are presented by example frequencies. A break down into 3 sub-ranges and corresponding example frequencies were proposed to be able to initiate the detailed technical work on technology potential, limitations trends and feasibility.  
At the end of this contribution a text proposal is attached for approval.  
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TEXT PROPOSAL:
[bookmark: _Toc2329512]6	Study on general aspects
Editor’s note: consider aspects common to BS and UE
[bookmark: _Toc2329513]6.1	General
[bookmark: _Toc2329514]6.2	Selection of example frequencies
Editor’s note: Identify representative example frequencies for studyThe performance trends related to vital components and technologies to be used within the frequency range 7 GHz to 24 GHz indicates that the frequency range needs to be split up into sub-ranges. The intension with the example frequencies is that the requirement evaluation is supposed to be performed per example frequency. The example frequencies are listed in Table 6.2-1. 
Table 6.2-1: Example ranges
	Example range

	Frequency Range
(GHz)
	Example Frequency
(GHz)

	1
	7.125 to [10-13]
	10

	2
	[10-13] to [16-18]
	15

	3
	 [16-18] to 24.250
	20



NOTE 1: The above example ranges will be selected only for purpose of RF technology analyses during SI and shall not be confused with potential new Frequency Ranges and band plan which could be defined by RAN4 for NR in future.
NOTE 2: The above example ranges are not fixed and could be modified based on RF technology findings during the SI phase. 
NOTE 3: In case outcomes of the RF requirement analyses will be found as sufficiently similar across adjacent example ranges, RAN4 will consider merging them towards SI conclusion on FR1/FR2 extension and/or new FR introduction.
[bookmark: _Toc2329515]6.3	RF technology considerations in the 7-24 GHz range
Editor’s note: This section is intended to capture conclusions on the performance of key technologies in the BS and UE in the range, such as power amplifiers, filters, receivers, phase noise etc.
[bookmark: _Toc2329516]6.4	Key parameters over the 7-24 GHz range
Editor’s note: Conclusions on ranges for some key parameters from a technology capability perspective (Output power, ACLR, noise figure etc.)
[bookmark: _Toc2329517]6.5	Deployment scenarios
Editor’s note: Considerations on possible deployment scenarios in this range, considering technology capabilities
[bookmark: _Toc2329518]6.6	System parameters for 7-24 GHz range
Editor’s note: Study applicable maximum bandwidths and SCS for SSB/PBCH block and control/data 
[bookmark: _Toc2329519]6.7	Requirements classification
Editor’s note: conducted vs. OTA requirements. Might require splitting to UE and BS discussions. 
- Study how to define a boundary frequency and/or boundary conditions, including extending FR1 upwards and/or FR2 downwards in frequency, or alternatively introduce new frequency range(s), so that it is clear where conducted requirement and/or OTA requirement will apply for both BS and UE, which requirements apply and how the requirements are derived for BS. Note there may be some grey frequency range for which conducted and/or OTA requirement will apply.
- Study shall take into account agreed design of RF specifications for UE (different specifications for FR1 and FR2) and BS (different specification for conducted and radiated test requirements)
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