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1 Introduction
This document discusses the system parameters and bands definition in the scope of the NTN enhancements WI ([1]), based on the agreed Way Forward [2] from last RAN4#106 meeting.
2 Discussion
Bands definition
The following bands were agreed in last RAN4#106 meeting: 
[bookmark: _Ref126672799]Table 1: NTN Ka-bands definition
	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

	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).



NTN FR range
In last RAN4#106 meeting, RAN4 had some discussion related to the frequency range definition for NTN satellite operations and the following way forward was captured ([2]): 




[image: ]
There is indeed a need to define (or redefine) the frequency range where the SAN and NTN satellite UE RF requirements  will be applicable. Also, it was agreed that, whatever frequency range is defined in the scope of this WI, this range will only be applicable to NTN satellite specifications, i.e. TS 38.108, TS 38.181, TS 38.101-5 and TS 38.521-5. And, to not impact other RAN WGs, the new frequency range(s) will be regarded as a TN FR2 in those WGs, as stated in the note below option 2’s table.
Considering the new frequency range(s)’s definition will not be spread outside TS 38.108, TS 38.181, TS 38.101-5 and TS 38.521-5, it might be better to define a frequency range specific to NTN satellite that covers the considered band for NTN satellite and for which the RF requirements specified in those specifications are applicable.
We would make the following proposal:
Proposal1: Define below frequency range restricted to the scope of NTN satellite specifications:
	Frequency range designation
	Corresponding frequency range

	FR2-NTN
	17300-30000 MHz



Observation1: NTN includes satellite and HAPS operations, it should be clarified this frequency range is for satellite operations only.
Observation2: This frequency range boundaries could be updated later when introducing a new NTN satellite band not included in this range and for which the specified RF requirements are also applicable.

Channel arrangement
Channel raster 
Based on the agreed NTN satellite bands definition, the NR-ARFCN values shall be calculated based on the following Table 2 and formula:
	FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs)
[bookmark: _Ref131678437]Table 2: NR-ARFCN parameters for the global frequency raster (extract from TS 38.104)
	
	Range of frequencies (MHz)
	ΔFGlobal (kHz)
	FREF-Offs (MHz)
	NREF-Offs
	Range of NREF

	Downlink (17.3-20.2 GHz)
	3000 – 24250
	15
	3000
	600000
	600000 – 2016666

	Uplink (27.5-30.0 GHz)
	24250 – 100000
	60
	24250.08
	2016667
	2016667 – 3279165




We then make the following proposal:
Proposal2: Specify the following channel raster NREF values for bands n512, n511 and n510.
	NR operating band
	ΔFRaster
(kHz) 
	Uplink range of NREF
(First – <Step size> – Last)
	Downlink range of NREF
(First – <Step size> – Last)

	n512
	[60]
	2070833 – <1> – 2112499
	1553334 – <1> – 1746666

	
	[120]
	2070833  – <2> – 2112499
	1553335  – <2> – 1746665

	n511
	[60]
	2084999 – <1> – 2112499
	1553334 – <1> – 1746666

	
	[120]
	2084999  – <2> – 2112499
	1746665 – <2> – 1746665

	n510
	[60]
	2070833 – <1> – 2084999
	1553334 – <1> – 1746666

	
	[120]
	2070833  – <2> – 2084999
	1746665 – <2> – 1746665



Note that 60 and 120 kHz SCS are kept in [] as RAN4 RRM has not made yet any conclusion on the feasibility or not of those sub-carriers spacing for the considered bands ([3]).

Synchronization raster
The three new NTN bands are specified with the same frequency range in downlink 17.3-20.2 GHz. They will then all have the same synchronization raster definition. 
The GSCN values shall be calculated based on the following Table 3:
[bookmark: _Ref131678452]Table 3: GSCN parameters for the global frequency raster (extract from TS 38.104)
	Range of frequencies (MHz)
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	3000 – 24250
	3000 MHz + N * 1.44 MHz, 
N = 0:14756
	7499 + N
	7499 – 22255



We then make the following proposal:
 Proposal3: Specify n512, n511 and n510 synchronization raster entries according to following table:
	NTN operating band
	SS Block SCS
	SS Block pattern

	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17441 – <1> – 19432

	
	240 kHz
	Case E
	17454 – <2> – 19420

	n511
	120 kHz
	Case D
	17441 – <1> – 19432

	
	240 kHz
	Case E
	17454 – <2> – 19420

	n510
	120 kHz
	Case D
	17441 – <1> – 19432

	
	240 kHz
	Case E
	17454 – <2> – 19420




2. Conclusion
In this contribution, we discussed the system parameters to be used for the NTN satellite bands agreed in last RAN4 meeting. We made the following proposals and observations:

Proposal1: Define below frequency range restricted to the scope of NTN satellite specifications:
	Frequency range designation
	Corresponding frequency range

	FR2-NTN
	17300-30000 MHz



Observation1: NTN includes satellite and HAPS operations, it should be clarified this frequency range is for satellite operations only.
Observation2: This frequency range boundaries could be updated later when introducing a new NTN satellite band not included in this range and for which the specified RF requirements are also applicable.
Proposal2: Specify the following channel raster NREF values for bands n512, n511 and n510.
	NR operating band
	ΔFRaster
(kHz) 
	Uplink range of NREF
(First – <Step size> – Last)
	Downlink range of NREF
(First – <Step size> – Last)

	n512
	[60]
	2070833 – <1> – 2112499
	1553334 – <1> – 1746666

	
	[120]
	2070833  – <2> – 2112499
	1553335  – <2> – 1746665

	n511
	[60]
	2084999 – <1> – 2112499
	1553334 – <1> – 1746666

	
	[120]
	2084999  – <2> – 2112499
	1746665 – <2> – 1746665

	n510
	[60]
	2070833 – <1> – 2084999
	1553334 – <1> – 1746666

	
	[120]
	2070833  – <2> – 2084999
	1746665 – <2> – 1746665



Proposal3: Specify n512, n511 and n510 synchronization raster entries according to following table:
	NTN operating band
	SS Block SCS
	SS Block pattern

	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17441 – <1> – 19432

	
	240 kHz
	Case E
	17454 – <2> – 19420

	n511
	120 kHz
	Case D
	17441 – <1> – 19432

	
	240 kHz
	Case E
	17454 – <2> – 19420

	n510
	120 kHz
	Case D
	17441 – <1> – 19432

	
	240 kHz
	Case E
	17454 – <2> – 19420
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o 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
FR2-0-NTN 17300 MHz — 24250 MHz
FR2
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.




