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Introduction
During RAN#82, study item on 7-24 GHz frequency range has been agreed in [1]. 
In this contribution the discussion on the general aspects related to the 7-24 GHz SI is triggered.
Discussion
Clarification on the 7-24 GHz frequency range
For the NR, FR1 and FR2 terms were introduced in Rel-15 specifications. Requirements throughout the RF specifications were in many cases defined separately for different frequency ranges. The frequency ranges in which NR can operate according to Rel-15 are defined as in table 1.
Table 1: Definition of frequency ranges [3]
	Frequency range designation
	Corresponding frequency range 

	FR1
	450 MHz – 6000 MHz

	FR2
	24250 MHz – 52600 MHz



The upper frequency range of the FR1 has been agreed during RAN#82 to be extended to 7.125 GHz (but this modification has not been implemented in RAN4 specifications, yet. Set of related correction has been submitted to RAN4#90 meeting).
Referring to the FR2 range, it starts from the 24.250 GHz. Therefore in order to fill the gap between FR1 and FR2 ranges, the frequency range of the 7-24 GHz study shall consider the FR1 and FR2 frequency boundaries and to be specified as 7.125 – 24.250 GHz frequency range.
Observation 1:  based on the existing FR1 and FR2 frequency ranges, the frequency range of this SI shall be clarified to be 7.125 – 24.250 GHz, in order to cover the whole gap between FR1 and FR2 ranges.  
Proposal 1: adopt the 7.125 – 24.250 GHz range for the 7-24 GHz SI.
On the potential extension of the existing FR1/FR2 ranges
Referring to the 7-24GHz SID, it considered discussion on the potential extension of the FR1/FR2 ranges with the introduction of this new frequency range.
The FR1/FR2 distinction is used in Rel-15 specifications to distinguish the following technical items: 
1. SCS values for FR1 and FR2 were defined as separate sets, with the related guardbands, channel and synchronization rasters also differing:  
· FR1 SCS: 15, 30 60 kHz
· FR2 SCS: 60, 120 kHz
In case of the 7-24GHz range, it is expected that the applicable set of SCS could be a subset of FR1 SCS and FR2 SCS. In such case, it would be problematic from the specification point of view to force extensions of the existing FR1 and FR2 frequency ranges. An easier approach would be to simply introduce a new, standalone frequency range for the 7.125 – 24.25 GHz. Refer to further discussion in section 2.3.
2. NR BS types
The following BS types were defined in Rel-15: 
· BS type 1-C:	NR base station operating at FR1 with requirements set consisting only of conducted requirements defined at individual antenna connectors
· BS type 1-H:	NR base station operating at FR1 with a requirement set consisting of conducted requirements defined at individual TAB connectors and OTA requirements defined at RIB
· BS type 1-O:	NR base station operating at FR1 with a requirement set consisting only of OTA requirements defined at the RIB
· BS type 2-O:	NR base station operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB
The above BS types are directly linked to the FR1 and FR2 frequency ranges. Furthermore, there are multiple BS RF requirements, which are defined separately for FR1 and FR2 ranges. 
If RAN4 would aim to extend FR1/FR2 to cover the 7-24 GHz range, there would be need to re-evaluate all related Test Tolerance values as well as test requirements (please note most FR1 TT values are currently defined for up to 6 GHz). 
More detailed discussion on the BS architecture for the 7-24 GHz range is out of scope of this contribution.
Based on the above discussion, the following is proposed: 
Proposal 2: due to technical items and requirements being classified based on FR1/FR2 terminology, it is proposed not to aim at the FR1 and FR2 ranges extension, when considering the 7-24 GHz frequency range in future. 
Terminology for 7-24 GHz frequency range
As RAN4 has introduced the FR1 and FR2 terminology for the frequency ranges listed in table 1, it is proposed to also introduce new term for the frequency range considered in this SI. Considering the fact that this SI is addressing frequency range in between FR1 and FR2, it is proposed to use “FR1.5” term to refer to the 7.125 – 24.250 GHz (as in Proposal 1).	
Furthermore, considering RAN1 work on physical layer aspects for frequencies above 52.6 GHz and potential future RAN4 work extensions, it would be reasonable to consider the “FR3” term for the potential frequency range above 52.6 GHz.  
Table 2: Updated NR frequency ranges terminology 
		Frequency range designation
	Corresponding frequency range 

	FR1
	450 MHz ≤ 7125 MHz

	FR1.5
	7125 MHz < 24250 MHz

	FR2
	24250 MHz ≤ 52600 MHz

	[FR3]
	[> 52600 MHz]



Proposal 3: use “FR1.5” term to refer to the 7.125 – 24.250 GHz and to classify technical items and requirements, including potential future frequency bands within this range. 
Proxy frequency
Referring to the TR 38.913 [], the following set of proxy frequencies was used to address wide range of the expected NR frequency bands: 
Table x: NR frequency ranges and their proxy frequencies []
	Frequency range
	Proxy frequency (GHz)
	Middle frequency (GHz)

	3300 – 4990 MHz
	4
	4.125

	24.25– 52.6 GHz
	30 
	38.425

	66– 86 GHz
	70
	76

	

	6 – 24 GHz
	[15]
	15.125

	7.125 – 24.25 GHz
	
	15.678



Based on the above comparison of the proxy frequencies introduced during the NR SI phase, it can be seen that the first approximation is basically the middle (average) frequency of the considered frequency range. 
Proposal 4: use 15 GHz as the proxy frequency for the 7.125 – 24.25 GHz frequency range. 
External vs. internal TR
After the approval of the SID, there was an offline discussion triggered on the “internal TR” vs. “external TR” to be assigned for this study item. Below, we list pros and cons: 
1. External TR (38.9xx series): 
· TR is expected to be referred by the ongoing regulatory discussions on spectrum bands in 7-24 GHz frequency range, outside 3GPP. 
· If the TR is supposed to be referred in TS, it shall be an external TR (drafting rule).
· An external TR will be automatically be upgraded to next 3GPP releases and will be transposed by SDOs into regional standards.
2. Internal TR (38.8xx series): 
· Easier to maintain
· Other NR spectrum related TRs were internal technical reports (related to RAN4 Work Items), e.g.
· TR 38.813: New frequency range for NR (3.3-4.2 GHz) [4]
· TR 38.814: New frequency range for NR (4.4-5.0 GHz) [5]
· TR 38.815: New frequency range for NR (24.25-29.5 GHz) [6]
Based on the above arguments, we have slight preference in requesting an external TR. 
Proposal 5: request an external TR for the 7-24 SI. 
Conclusion
Based on the above discussion, the following proposals were formulated: 
Proposal 1: adopt the 7.125 – 24.250 GHz range for the 7-24 GHz SI.
Proposal 2: due to technical items and requirements being classified based on FR1/FR2 terminology, it is proposed not to aim at the FR1 and FR2 ranges extension, when considering the 7-24 GHz frequency range in future. 
Proposal 3: use “FR1.5” term to refer to the 7.125 – 24.250 GHz and to classify technical items and requirements, including potential future frequency bands within this range. 
Proposal 4: use 15 GHz as the proxy frequency for the 7.125 – 24.25 GHz frequency range. 
Proposal 5: request an external TR for the 7-24 SI. 
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