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Introduction

The following Satellite 5G NR NTN (Non-Terrestrial Networks) technical documents have been approved at the 3GPP RAN-Plenary #96 (Budapest, 6th-9th of June 2022) for the Release-17 NTN satellite connectivity using FR1 S-band (n256) and FR1 L-band (n255):
· Technical Specification TS 38.108 (NR; Satellite Node radio transmission and reception);
· Technical Specification TS 38.101-5 (NR; User Equipment (UE) radio transmission and reception; Part 5: Satellite access Radio Frequency (RF) and performance requirements);
· Technical Report TR 38.863 (Non-terrestrial networks (NTN) related RF and co-existence aspects);

From Article 5 of the ITU Radio Regulations (RR) the mobile operation of ESIMs is also described in the following footnotes,
· 5.527A The operation of earth stations in motion communicating with the FSS is subject to Resolution 156 (WRC-15). (WRC-15)
· 5.517A The operation of earth stations in motion communicating with geostationary fixed-satellite service space stations within the frequency bands 17.7-19.7 GHz (space-to-Earth) and 27.5-29.5 GHz (Earth-to-space) shall be subject to the application of Resolution 169 (WRC-19). (WRC-19)  

At the meeting RAN4#106 (Athens, Greece), in R4-2302998 (WF for system parameters of above 10 GHz NTN band), the following agreements have been made with respect to above 10 GHz NTN frequency bands and frequency range specifications:






Agreement 1:
The following bands and frequency ranges were agreed, without square bracket.  Note that the DL lower frequency range was modified from 17.7 to 17.3 to reflect regional regulations.
	NTN operating band
	UL
Earth-to-Space
	DL
Space-to-Earth

	n5121
	27.5 - 30.0 GHz
	17.3 - 20.2 GHz

	n5112
	28.35 - 30.0 GHz
	17.3 - 20.2 GHz

	n5103
	27.5 - 28.35 GHz
	17.3 - 20.2 GHz



The notes were then treated individually:
· Note 1: This band is applicable in the countries subject to CEPT ECC Decision(05)01 and ECC Decision (13)01. 
· Note 2: This band is applicable in the USA subject to FCC 47 CFR part 25.
· Note 3: This band is applicable for Earth Station operations in the USA subject to FCC 47 CFR part 25. FCC rules currently do not include ESIM operations in this band (47 CFR 25.202).

Agreement 2:
· Update with 17.3 GHz lower range instead of 17.7 GHz.
· Further discuss if introducing FR2-0 or FR2-1-NTN with respect to definition of NTN (which is FDD).
· The FR would be captured in NTN specifications, in order to not impact terrestrial definition FR1 and FR2 for TN specifications.
· At least 2 options are considered for the corresponding frequency ranges:

1. Option 1: 17300-24250 MHz as extension of the existing FR2 range:
	Frequency range designation
	Corresponding frequency range

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-0-NTN
	17300 MHz – 24250 MHz

	
	FR2-1
	24250 MHz – 52600 MHz

	 
	FR2-2
	52600 MHz – 71000 MHz


2. Option 2: 17300-30000 MHz;
	Frequency range designation
	Corresponding frequency range

	FR2-NTN
	17300-30000 MHz


                           Note: Bands defined within FR2-NTN can be regarded as a FR2 band.

3. Option 3: Other options not precluded.


This contribution further proposes some NTN system parameters for above 10 GHz.
Discussion on system parameters
Following the discussion in RAN4#106 and also the possibility of introducing new NTN frequency bands in the future Releases, in this TDoc it is hereby proposed:
· To decrease the lower bound of the NTN frequency range to 10.7 GHz (since the WID description for NR_NTN_enh is above 10 GHz) and companies already manifested interest to include Ku band in later stages (see for instance RAN plenary meeting RP-230708);
· To increase the higher bound of the NTN frequency range to 52.6 GHz.
Proposal 1: RAN4 to decrease the lower bound of the above 10 GHz NTN frequency range designation to 10.7 GHz.
Proposal 2: RAN4 to increase the higher bound of the above 10 GHz NTN frequency range designation to 52.6 GHz.

This would result in the following two options with the following (highlighted) modifications:
· Option 1:
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-0-NTN
	10700 MHz – 24250 MHz

	
	FR2-1-NTN
	24250 MHz – 52600 MHz


Or
· Option 2:
	Frequency range designation
	Corresponding frequency range 

	FR2-NTN
	10700 MHz – 52600 MHz



Proposal 3: RAN4 to consider the following two options for NTN frequency ranges:
· Option 1:
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-0-NTN
	10700 MHz – 24250 MHz

	
	FR2-1-NTN
	24250 MHz – 52600 MHz


Or
· Option 2:
	Frequency range designation
	Corresponding frequency range 

	FR2-NTN
	10700 MHz – 52600 MHz





Observation 1: Since for FR1 NTN range, RAN4 did not consider any kind of suffix (i.e. there was no “FR1-NTN” defined specifically for NTN and still there were separate TN & NTN specifications, without any impact for TN specifications), it would be also acceptable to consider the following option:
· Option 3:
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-0
	10700 MHz – 24250 MHz

	
	FR2-1
	24250 MHz – 52600 MHz




Conclusion

Proposal 1: RAN4 to decrease the lower bound of the above 10 GHz NTN frequency range designation to 10.7 GHz.
Proposal 2: RAN4 to increase the higher bound of the above 10 GHz NTN frequency range designation to 52.6 GHz.
Proposal 3: RAN4 to consider the following two options for NTN frequency ranges:
· Option 1:
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-0-NTN
	10700 MHz – 24250 MHz

	
	FR2-1-NTN
	24250 MHz – 52600 MHz


Or
· Option 2:
	Frequency range designation
	Corresponding frequency range 

	FR2-NTN
	10700 MHz – 52600 MHz



Observation 1: Since for FR1 NTN range, RAN4 did not consider any kind of suffix (i.e. there was no “FR1-NTN” defined specifically for NTN and still there were separate TN & NTN specifications, without any impact for TN specifications), it would be also acceptable to consider the following option:
· Option 3:
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-0
	10700 MHz – 24250 MHz

	
	FR2-1
	24250 MHz – 52600 MHz
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