TSG-RAN Working Group 4 (Radio) #90
 R4-1900407
Athens, GR, February 25 - March 1, 2019


Source:
Interdigital Inc.
Title:
Changing the FR1 upper limit in RAN4 specifications
Agenda item: 
6.2
Document for:
Approval
1. Introduction

In this contribution we discuss the proposed change of the FR1 upper limit to 7.24Ghz suggested in RAN Plenary LS to RAN4 in [1].
2. Discussion
We agree that NR-U 6GHz band should be specified somewhere and indeed the RAN4 RF specifications are split based on FR1 and FR2 ranges. So, a proposal to have the upper FR1 range changed to 7.24Ghz has been made in the last RAN plenary meeting.
First, we would like to make a few observations regarding the 6GHz FR1 limit:

1. The 6GHz limit is also coincidentally the frequency break point for the Channel Model A in ITU-R WP5D M.2412 document, where for example the Delay Spread, the NLOS pathloss and outdoor-indoor penetration loss equations are changing (below 6GHz and above 6GHz).

2. The 7.24Ghz FR1 upper limit should not create any confusion on the system level or link level modelling where the 6Ghz break point will still be valid.

3. Thus we believe that introducing a note explaining the FR1 meaning under the table would be a good way of avoiding any confusion regarding this discrepancy.

Proposal 1: Introduce a note under the FR1/FR2 split table explaining the meaning of the FR1 as a specification split rational without other implications.
Secondly, we believe that that instead of moving the FR1 limit upper each time a new band close the last agreed limit is introduced in RAN4, maybe a more generic approach would be appropriate. For example, have the FR1 and FR2 ranges defined as a collection of generic bands(frequency bins). An example is given below:
 Subdivided lettered frequency bands (VHF, UHF, SHF, EHF) designations:
· A band: 100 MHz to 250 MHz (3 m to 1.2 m)

· B band: 250 MHz to 500 MHz (1.2 m to 60 cm)
· C band: 500 MHz to 1 GHz (60 cm to 30 cm)
· D band: 1 GHz to 2 GHz (30 cm to 15 cm)
· E band: 2 GHz to 3 GHz (15 cm to 10 cm)
· F band: 3 GHz to 4 GHz (10 cm to 7.5 cm)
· G band: 4 GHz to 6 GHz (7.5 cm to 5 cm)
· H band: 6 GHz to 8 GHz (5 cm to 3.75 cm)
· I band: 8 GHz to 10 GHz (3.75 cm to 3 cm)
· J band: 10 GHz to 20 GHz (3 cm to 1.5 cm)
· K band: 20 GHz to 40 GHz (1.5 cm to 7.5 mm)

· L band: 40 GHz to 60 GHz (7.5 mm to 5 mm)
· M band: 60 GHz to 100 GHz (5 mm to 3 mm)
If we would use the above designations for FR1 and FR2 definitions, we should have the following changes table in 38.101-3:

The current table:

Table 5.1-1: Definition of frequency ranges

	Frequency range designation
	Corresponding frequency range

	FR1
	450 MHz – 6000 MHz

	FR2
	24250 MHz – 52600 MHz


The suggested one, according with the subdivided lettered bands list for the current defined ranges:

Table 5.1-1: Definition of frequency ranges

	Frequency range designation
	Corresponding frequency range

	FR1
	B, C, D, E, F, G

	FR2
	K, L


Now if we want to extend FR1 with the above rule it will look like adding H band, and thus, up to 8 GHz:
Table 5.1-1: Definition of frequency ranges

	Frequency range designation
	Corresponding frequency range

	FR1
	B, C, D, E, F, G, H

	FR2
	K, L


Proposal 2: Use a generic and extendable approach for the frequency range definition. One approach suggested is using the list of subdivided lettered frequency bands (VHF, UHF, SHF, EHF) designations for frequency ranges definitions and not hard numbers.
3.  Conclusion
Proposal 1: Introduce a note under the FR1/FR2 split table explaining the meaning of the FR1 as a specification split rational without technical implications.
Proposal 2: Use a generic and extendable approach for the frequency range definition. One approach suggested is using the list of subdivided lettered frequency bands (VHF, UHF, SHF, EHF) designations for frequency ranges definitions and not hard numbers.
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