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[bookmark: _Toc97562266][bookmark: _Toc104122493][bookmark: _Toc104205444][bookmark: _Toc104206651][bookmark: _Toc104503611][bookmark: _Toc106127533][bookmark: _Toc123057898][bookmark: _Toc124256591][bookmark: _Toc131734904][bookmark: _Toc137372681][bookmark: _Toc138885067][bookmark: _Toc145690570]5.1	General
The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in the present Release of specifications.
NOTE:	Other operating bands and channel bandwidths may be considered in future Releases.
Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges (FR). The frequency ranges in which NTN satellite can operate according to this version of the specification are identified as described in Table 5.1-1.
Table 5.1-1: Definition of NTN frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1-NTN1
	410 MHz – 7125 MHz

	FR2-NTN2
	17300 MHz – 30000 MHz

	NOTE 1:   [NTN bands within this frequency range are regarded as a FR1 band when references from other specifications.]
NOTE 2:   [NTN bands within this frequency range are regarded as a FR2 band when references from other specifications.]



The present specification covers FR1 operating bands.
[bookmark: _Toc97562267][bookmark: _Toc104122494][bookmark: _Toc104205445][bookmark: _Toc104206652][bookmark: _Toc104503612][bookmark: _Toc106127534][bookmark: _Toc123057899][bookmark: _Toc124256592][bookmark: _Toc131734905][bookmark: _Toc137372682][bookmark: _Toc138885068][bookmark: _Toc145690571]5.2	Operating bands
[bookmark: _Toc97562268][bookmark: _Toc104122495][bookmark: _Toc104205446][bookmark: _Toc104206653][bookmark: _Toc104503613][bookmark: _Toc106127535][bookmark: _Toc123057900][bookmark: _Toc124256593][bookmark: _Toc131734906][bookmark: _Toc137372683][bookmark: _Toc138885069][bookmark: _Toc145690572]5.2.1	General
NTN satellite covers FR1-NTN and FR2-NTN operating bands in the present specification.
[bookmark: _Toc97562269][bookmark: _Toc104122496][bookmark: _Toc104205447][bookmark: _Toc104206654][bookmark: _Toc104503614][bookmark: _Toc106127536][bookmark: _Toc123057901][bookmark: _Toc124256594][bookmark: _Toc131734907][bookmark: _Toc137372684][bookmark: _Toc138885070][bookmark: _Toc145690573]5.2.2	Operating bands with conducted requirements
NTN satellite is designed to operate in the operating bands defined in Table 5.2.2-1.
Table 5.2.2-1: NTN satellite bands in FR1-NTN
	NTN satellite operating band
	Uplink (UL) operating band
Satellite Access Node receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
Satellite Access Node transmit / UE receive
FDL,low   –  FDL,high 
	Duplex mode

	n256
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	n255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	NOTE: 	NTN satellite bands are numbered in descending order from n256.



[bookmark: _Toc97562270][bookmark: _Toc104122497][bookmark: _Toc104205448][bookmark: _Toc104206655][bookmark: _Toc104503615][bookmark: _Toc106127537][bookmark: _Toc123057902][bookmark: _Toc124256595][bookmark: _Toc131734908][bookmark: _Toc137372685][bookmark: _Toc138885071][bookmark: _Toc145690574]5.2.3	Operating bands with radiated requirementsreserved (for radiated requirements)
[To be updated]
NTN satellite is designed to operate in the operating bands defined in Table 5.2.3-1.
Table 5.2.3-1: Satellite operating bands in FR2-NTN
	Satellite operating band
	Uplink (UL) operating band
SAN receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
SAN transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n5121
	27500 MHz - 30000 MHz
	17300 MHz - 20200 MHz
	FDD

	n5112
	28350 MHz - 30000 MHz
	17300 MHz - 20200 MHz
	FDD

	n5103
	27500 MHz - 28350 MHz
	17300 MHz - 20200 MHz
	FDD

	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).



[bookmark: _Toc97562271][bookmark: _Toc104122498][bookmark: _Toc104205449][bookmark: _Toc104206656][bookmark: _Toc104503616][bookmark: _Toc106127538][bookmark: _Toc123057903][bookmark: _Toc124256596][bookmark: _Toc131734909][bookmark: _Toc137372686][bookmark: _Toc138885072][bookmark: _Toc145690575]5.3	UE channel bandwidth
[bookmark: _Toc21344194][bookmark: _Toc29801678][bookmark: _Toc29802102][bookmark: _Toc29802727][bookmark: _Toc36107469][bookmark: _Toc37251228][bookmark: _Toc45888014][bookmark: _Toc45888613][bookmark: _Toc61367253][bookmark: _Toc61372636][bookmark: _Toc68230576][bookmark: _Toc69083989][bookmark: _Toc75466996][bookmark: _Toc76509018][bookmark: _Toc76718008][bookmark: _Toc83580318][bookmark: _Toc84404827][bookmark: _Toc84413436][bookmark: _Toc106127539][bookmark: _Toc123057904][bookmark: _Toc124256597][bookmark: _Toc131734910][bookmark: _Toc137372687][bookmark: _Toc138885073][bookmark: _Toc145690576]5.3.1	General
The UE channel bandwidth supports a single RF carrier in the uplink or downlink at the UE. From a SAN perspective, different UE channel bandwidths may be supported within the same spectrum for transmitting to and receiving from UEs connected to the SAN.
From a UE perspective, the UE is configured with one or more BWP / carriers, each with its own UE channel bandwidth. The UE does not need to be aware of the SAN channel bandwidth or how the SAN allocates bandwidth to different UEs.
The placement of the UE channel bandwidth for each UE carrier is flexible but can only be completely within the SAN channel bandwidth.
The relationship between the channel bandwidth, the guardband and the maximum transmission bandwidth configuration is shown in Figure 5.3.1-1.
[image: ]
Figure 5.3.1-1: Definition of the channel bandwidth and the maximum transmission bandwidth configuration for one channel
[bookmark: _Toc21344195][bookmark: _Toc29801679][bookmark: _Toc29802103][bookmark: _Toc29802728][bookmark: _Toc36107470][bookmark: _Toc37251229][bookmark: _Toc45888015][bookmark: _Toc45888614][bookmark: _Toc61367254][bookmark: _Toc61372637][bookmark: _Toc68230577][bookmark: _Toc69083990][bookmark: _Toc75466997][bookmark: _Toc76509019][bookmark: _Toc76718009][bookmark: _Toc83580319][bookmark: _Toc84404828][bookmark: _Toc84413437][bookmark: _Toc106127540][bookmark: _Toc123057905][bookmark: _Toc124256598][bookmark: _Toc131734911][bookmark: _Toc137372688][bookmark: _Toc138885074][bookmark: _Toc145690577]5.3.2	Maximum transmission bandwidth configuration
The maximum transmission bandwidth configuration NRB for each UE channel bandwidth and subcarrier spacing is specified in Table 5.3.2-1 for FR1-NTN and table 5.3.2-2 for FR2-NTN.
[bookmark: _Hlk497144372][bookmark: _Hlk505013260]Table 5.3.2-1: Maximum transmission bandwidth configuration NRB for FR1-NTN
	[bookmark: _Toc21344196][bookmark: _Toc29801680][bookmark: _Toc29802104][bookmark: _Toc29802729][bookmark: _Toc36107471][bookmark: _Toc37251230][bookmark: _Toc45888016][bookmark: _Toc45888615][bookmark: _Toc61367255][bookmark: _Toc61372638][bookmark: _Toc68230578][bookmark: _Toc69083991][bookmark: _Toc75466998][bookmark: _Toc76509020][bookmark: _Toc76718010][bookmark: _Toc83580320][bookmark: _Toc84404829][bookmark: _Toc84413438]SCS (kHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	30
MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	160

	30
	11
	24
	38
	51
	78

	60
	N/A
	11
	18
	24
	38



Table 5.3.2-2: Maximum transmission bandwidth configuration NRB for FR2-NTN
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N/A

	120
	32
	66
	132
	264



[bookmark: _Toc106127541][bookmark: _Toc123057906][bookmark: _Toc124256599][bookmark: _Toc131734912][bookmark: _Toc137372689][bookmark: _Toc138885075][bookmark: _Toc145690578]5.3.3	Minimum guardband and transmission bandwidth configuration
The minimum guardband for each UE channel bandwidth and SCS is specified in Table 5.3.3-1 for FR1-NTN and in table 5.3.3-2 for FR2-NTN.,
Table 5.3.3-1: Minimum guardband for each UE channel bandwidth and SCS (kHz) for FR1-NTN
	SCS (kHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	30
MHz

	15
	242.5
	312.5
	382.5
	452.5
	592.5

	30
	505
	665
	645
	805
	945

	60
	N/A
	1010
	990
	1330
	1290



Table 5.3.3-2: Minimum guardband for each UE channel bandwidth and SCS (kHz) (FR2-NTN)
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	60
	1210
	2450
	4930
	N/A

	120
	1900
	2420
	4900
	9860



NOTE:	The minimum guardbands have been calculated using the following equation: (BWChannel x 1000 (kHz) -– NRB x SCS x 12) / 2 -– SCS/2, where NRB are from Table 5.3.2-1 and Table 5.3.2-2.
Figure 5.3.3-1: Void
The number of RBs configured in any channel bandwidth shall ensure that the minimum guardband specified in this clause is met.
[image: ]
Figure 5.3.3-2: UE PRB utilization
In the case that multiple numerologies are multiplexed in the same symbol, the minimum guard band on each side of the carrier is the guard band applied at the configured UE channel bandwidth for the numerology that is transmitted/received immediately adjacent to the guard band.

[image: ]
Figure 5.3.3-3: Guard band definition when transmitting multiple numerologies
NOTE:	Figure 5.3.3-2 is not intended to imply the size of any guard between the two numerologies. Inter-numerology guard band within the carrier is implementation dependent.
[bookmark: _Toc61367256][bookmark: _Toc61372639][bookmark: _Toc68230579][bookmark: _Toc69083992][bookmark: _Toc75466999][bookmark: _Toc76509021][bookmark: _Toc76718011][bookmark: _Toc83580321][bookmark: _Toc84404830][bookmark: _Toc84413439][bookmark: _Toc106127542][bookmark: _Toc123057907][bookmark: _Toc124256600][bookmark: _Toc131734913][bookmark: _Toc137372690][bookmark: _Toc138885076][bookmark: _Toc145690579]5.3.4	RB alignment
The RB alignment for FR1-NTN refers to NR RB alignments as specified in 3GPP TS 38.101-1 [5] clause 5.3.4.
The RB alignment for FR2-NTN refers to NR RB alignments as specified in 3GPP TS 38.101-2 [15] clause 5.3.4.
[bookmark: _Toc21344198][bookmark: _Toc29801682][bookmark: _Toc29802106][bookmark: _Toc29802731][bookmark: _Toc36107473][bookmark: _Toc37251232][bookmark: _Toc45888018][bookmark: _Toc45888617][bookmark: _Toc61367257][bookmark: _Toc61372640][bookmark: _Toc68230580][bookmark: _Toc69083993][bookmark: _Toc75467000][bookmark: _Toc76509022][bookmark: _Toc76718012][bookmark: _Toc83580322][bookmark: _Toc84404831][bookmark: _Toc84413440][bookmark: _Toc106127543][bookmark: _Toc123057908][bookmark: _Toc124256601][bookmark: _Toc131734914][bookmark: _Toc137372691][bookmark: _Toc138885077][bookmark: _Toc145690580]5.3.5	UE channel bandwidth per operating band
The requirements in this specification apply to the combination of channel bandwidths, SCS and operating bands shown in Table 5.3.5-1 for FR1-NTN and table 5.3.5-2 for FR2-NTN. The transmission bandwidth configuration in Table 5.3.2-1 and Table 5.3.2-2 shall be supported for each of the specified channel bandwidths. The channel bandwidths are specified for both the Tx and Rx path.
Table 5.3.5-1: Channel bandwidths for each NTN satellite band in FR1-NTN
	NTN satellite band
	SCS
kHz
	UE Channel bandwidth (MHz)

	
	
	5
	10
	15
	20
	30
(NOTE)

	
	15
	5
	10
	15
	20
	

	n256
	30
	
	10
	15
	20
	

	
	60
	
	10
	15
	20
	

	
	15
	5
	10
	15
	20
	

	n255
	30
	
	10
	15
	20
	

	
	60
	
	10
	15
	20
	

	NOTE:	Deployment of 30 MHz channel bandwidth for NTN SAN needs to be preceded by introduction of all applicable Tx RF, Rx RF, and demodulation requirements.



Table 5.3.5-2: Channel bandwidths for each NTN satellite band FR2-NTN
	SAN Operating Band
	SCS (kHz)
	SAN channel bandwidth (MHz)

	
	
	50

	100

	200

	400


	n512
	60
	50
	100
	200
	

	
	120
	50
	100
	200
	400

	n511
	60
	50
	100
	200
	

	
	120
	50
	100
	200
	400

	n510
	60
	50
	100
	200
	

	
	120
	50
	100
	200
	400




[bookmark: _Toc97562272][bookmark: _Toc104122499][bookmark: _Toc104205450][bookmark: _Toc104206657][bookmark: _Toc104503617][bookmark: _Toc106127544][bookmark: _Toc123057909][bookmark: _Toc124256602][bookmark: _Toc131734915][bookmark: _Toc137372692][bookmark: _Toc138885078][bookmark: _Toc145690581]5.4	Channel arrangement
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[bookmark: _Toc21344208][bookmark: _Toc29801692][bookmark: _Toc29802116][bookmark: _Toc29802741][bookmark: _Toc36107483][bookmark: _Toc37251242][bookmark: _Toc45888031][bookmark: _Toc45888630][bookmark: _Toc61367270][bookmark: _Toc61372653][bookmark: _Toc68230593][bookmark: _Toc69084006][bookmark: _Toc75467013][bookmark: _Toc76509035][bookmark: _Toc76718025][bookmark: _Toc83580335][bookmark: _Toc84404844][bookmark: _Toc84413453][bookmark: _Toc106127546][bookmark: _Toc123057911][bookmark: _Toc124256604][bookmark: _Toc131734917][bookmark: _Toc137372694][bookmark: _Toc138885080][bookmark: _Toc145690583]5.4.1.1	Channel spacing for adjacent NTN satellite carriers
The channel spacing for adjacent NTN satellite carriers in FR1-NTN refers to the NR channel spacing as specified in 3GPP TS 38.101-1 [5] clause 5.4.1.1.
The channel spacing for adjacent NTN satellite carriers in FR2-NTN refers to the NR channel spacing as specified in 3GPP TS 38.101-2 [16] clause 5.4.1.1.
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[bookmark: _Toc21344210][bookmark: _Toc29801694][bookmark: _Toc29802118][bookmark: _Toc29802743][bookmark: _Toc36107485][bookmark: _Toc37251244][bookmark: _Toc45888033][bookmark: _Toc45888632][bookmark: _Toc61367272][bookmark: _Toc61372655][bookmark: _Toc68230595][bookmark: _Toc69084008][bookmark: _Toc75467015][bookmark: _Toc76509037][bookmark: _Toc76718027][bookmark: _Toc83580337][bookmark: _Toc84404846][bookmark: _Toc84413455][bookmark: _Toc97562273][bookmark: _Toc104122500][bookmark: _Toc104205451][bookmark: _Toc104206658][bookmark: _Toc104503618][bookmark: _Toc106127548][bookmark: _Toc123057913][bookmark: _Toc124256606][bookmark: _Toc131734919][bookmark: _Toc137372696][bookmark: _Toc138885082][bookmark: _Toc145690585]5.4.2.1	NR-ARFCN and channel raster
The global frequency channel raster defines a set of RF reference frequencies FREF. The RF reference frequency is used in signalling to identify the position of RF channels, SS blocks and other elements.
The global frequency raster is defined for all frequencies from 0 to 100 GHz. The granularity of the global frequency raster is ΔFGlobal.
RF reference frequencies are designated by an NR Absolute Radio Frequency Channel Number (NR-ARFCN) in the range (0…2016666) on the global frequency raster. The relation between the NR-ARFCN and the RF reference frequency FREF in MHz is given by the following equation, where FREF-Offs and NREF-Offs are given in Table 5.4.2.1-1 and NREF is the NR-ARFCN.
	FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs)
Table 5.4.2.1-1: NR-ARFCN parameters for the global frequency raster
	Frequency range (MHz)
	ΔFGlobal (kHz)
	FREF-Offs (MHz)
	NREF-Offs
	Range of NREF

	0 – 3000
	5
	0
	0
	0 – 599999

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666

	24250 – 30000
	60
	24250.08
	2016667
	2016667 – 2112499



The channel raster defines a subset of RF reference frequencies that can be used to identify the RF channel position in the uplink and downlink. The RF reference frequency for an RF channel maps to a resource element on the carrier. For each operating band, a subset of frequencies from the global frequency raster are applicable for that band and forms a channel raster with a granularity ΔFRaster, which may be equal to or larger than ΔFGlobal.
The mapping between the channel raster and corresponding resource element is given in clause 5.4.2.2. The applicable entries for each operating band are defined in clause 5.4.2.3.
[bookmark: _Toc21344211][bookmark: _Toc29801695][bookmark: _Toc29802119][bookmark: _Toc29802744][bookmark: _Toc36107486][bookmark: _Toc37251245][bookmark: _Toc45888034][bookmark: _Toc45888633][bookmark: _Toc61367273][bookmark: _Toc61372656][bookmark: _Toc68230596][bookmark: _Toc69084009][bookmark: _Toc75467016][bookmark: _Toc76509038][bookmark: _Toc76718028][bookmark: _Toc83580338][bookmark: _Toc84404847][bookmark: _Toc84413456][bookmark: _Toc97562274][bookmark: _Toc104122501][bookmark: _Toc104205452][bookmark: _Toc104206659][bookmark: _Toc104503619][bookmark: _Toc106127549][bookmark: _Toc123057914][bookmark: _Toc124256607][bookmark: _Toc131734920][bookmark: _Toc137372697][bookmark: _Toc138885083][bookmark: _Toc145690586]5.4.2.2	Channel raster to resource element mapping
The mapping between the RF reference frequency on the channel raster and the corresponding resource element for FR1-NTN refers to the NR requirements specified in 3GPP TS 38.101-1 [5] clause 5.4.2.2.
The mapping between the RF reference frequency on the channel raster and the corresponding resource element for FR2-NTN refers to the NR requirements specified in 3GPP TS 38.101-2 [16] clause 5.4.2.2.
[bookmark: _Toc21344212][bookmark: _Toc29801696][bookmark: _Toc29802120][bookmark: _Toc29802745][bookmark: _Toc36107487][bookmark: _Toc37251246][bookmark: _Toc45888035][bookmark: _Toc45888634][bookmark: _Toc61367274][bookmark: _Toc61372657][bookmark: _Toc68230597][bookmark: _Toc69084010][bookmark: _Toc75467017][bookmark: _Toc76509039][bookmark: _Toc76718029][bookmark: _Toc83580339][bookmark: _Toc84404848][bookmark: _Toc84413457][bookmark: _Toc97562275][bookmark: _Toc104122502][bookmark: _Toc104205453][bookmark: _Toc104206660][bookmark: _Toc104503620][bookmark: _Toc106127550][bookmark: _Toc123057915][bookmark: _Toc124256608][bookmark: _Toc131734921][bookmark: _Toc137372698][bookmark: _Toc138885084][bookmark: _Toc145690587]5.4.2.3	Channel raster entries for each operating band
The RF channel positions on the channel raster in each NTN satellite operating band are given through the applicable NR-ARFCN in Table 5.4.2.3‑1 for FR1-NTN and table 5.4.2.3-2 for FR2-NTN, using the channel raster to resource element mapping in clause 5.4.2.2.
[bookmark: _Hlk499903272]For NTN satellite operating bands with 100 kHz channel raster, ΔFRaster = 20 × ΔFGlobal. In this case every 20th NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in Table 5.4.2.3‑1 is given as <20>.
For NTN satellite operating bands with 60 kHz channel raster above 3 GHz, ΔFRaster = I ×ΔFGlobal, where I ϵ {4, 8}. In this case, every Ith NR‑ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in table 5.4.2.3-2 is given as <I>.

Table 5.4.2.3-1: Applicable NR-ARFCN per operating band in FR1-NTN
	NTN satellite operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n256
	100
	396000 – <20> – 402000
	434000 – <20> – 440000

	n255
	100
	325300 – <20> – 332100
	305000 – <20> – 311800

	NOTE :	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used.



Table 5.4.2.3-2: Applicable NR-ARFCN per operating band in FR2-NTN
	SAN 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
	1553336  – <4> – 1746664

	
	120
	2070833 – <2> – 2112499
	1553336  – <8> – 1746664

	n511
	60
	2084999 – <1> –2112499
	1553336  – <4> – 1746664

	
	120
	2084999 – <2> –2112499
	1553336  – <8> – 1746664

	n510
	60
	2070833 – <1> – 2084999
	1553336  – <4> – 1746664

	
	120
	2070833 – <2> – 2084999
	1553336  – <8> – 1746664



[bookmark: _Toc21344213][bookmark: _Toc29801697][bookmark: _Toc29802121][bookmark: _Toc29802746][bookmark: _Toc36107488][bookmark: _Toc37251247][bookmark: _Toc45888036][bookmark: _Toc45888635][bookmark: _Toc61367275][bookmark: _Toc61372658][bookmark: _Toc68230598][bookmark: _Toc69084011][bookmark: _Toc75467018][bookmark: _Toc76509040][bookmark: _Toc76718030][bookmark: _Toc83580340][bookmark: _Toc84404849][bookmark: _Toc84413458][bookmark: _Toc106127551][bookmark: _Toc123057916][bookmark: _Toc124256609][bookmark: _Toc131734922][bookmark: _Toc137372699][bookmark: _Toc138885085][bookmark: _Toc145690588]5.4.3	Synchronization raster
[bookmark: _Toc21344214][bookmark: _Toc29801698][bookmark: _Toc29802122][bookmark: _Toc29802747][bookmark: _Toc36107489][bookmark: _Toc37251248][bookmark: _Toc45888037][bookmark: _Toc45888636][bookmark: _Toc61367276][bookmark: _Toc61372659][bookmark: _Toc68230599][bookmark: _Toc69084012][bookmark: _Toc75467019][bookmark: _Toc76509041][bookmark: _Toc76718031][bookmark: _Toc83580341][bookmark: _Toc84404850][bookmark: _Toc84413459][bookmark: _Toc97562276][bookmark: _Toc104122503][bookmark: _Toc104205454][bookmark: _Toc104206661][bookmark: _Toc104503621][bookmark: _Toc106127552][bookmark: _Toc123057917][bookmark: _Toc124256610][bookmark: _Toc131734923][bookmark: _Toc137372700][bookmark: _Toc138885086][bookmark: _Toc145690589]5.4.3.1	Synchronization raster and numbering
The synchronization raster indicates the frequency positions of the synchronization block that can be used by the UE for system acquisition when explicit signalling of the synchronization block position is not present.
A global synchronization raster is defined for all frequencies. The frequency position of the SS block is defined as SSREF with corresponding number GSCN. The parameters defining the SSREF and GSCN for all the frequency ranges are in Table 5.4.3.1-1.
The resource element corresponding to the SS block reference frequency SSREF is given in clause 5.4.3.2. The synchronization raster and the subcarrier spacing of the synchronization block is defined separately for each band.
Table 5.4.3.1-1: GSCN parameters for the global frequency raster
	Frequency range
	SS Block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 3000 MHz
	N * 1200kHz + M * 50 kHz,
N=1:2499, M ϵ {1,3,5}1
	3N + (M-3)/2
	2 – 7498

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

	NOTE:	The default value for operating bands with which only support SCS spaced channel raster(s) is M=3.



[bookmark: _Toc97562277][bookmark: _Toc104122504][bookmark: _Toc104205455][bookmark: _Toc104206662][bookmark: _Toc104503622][bookmark: _Toc106127553][bookmark: _Toc123057918][bookmark: _Toc124256611][bookmark: _Toc131734924][bookmark: _Toc137372701][bookmark: _Toc138885087][bookmark: _Toc145690590]5.4.3.2	Synchronization raster to synchronization block resource element mapping
[bookmark: _Toc21344215]The mapping between the synchronization raster and the corresponding resource element of the SS block in FR1-NTN refers to 3GPP TS 38.101-1 [5] clause 5.4.3.2.
The mapping between the synchronization raster and the corresponding resource element of the SS block in FR2-NTN refers to 3GPP TS 38.101-2 [16] clause 5.4.3.2.
[bookmark: _Toc29801699][bookmark: _Toc29802123][bookmark: _Toc29802748][bookmark: _Toc36107490][bookmark: _Toc37251249][bookmark: _Toc45888038][bookmark: _Toc45888637][bookmark: _Toc61367277][bookmark: _Toc61372660][bookmark: _Toc68230600][bookmark: _Toc69084013][bookmark: _Toc75467020][bookmark: _Toc76509042][bookmark: _Toc76718032][bookmark: _Toc83580342][bookmark: _Toc84404851][bookmark: _Toc84413460][bookmark: _Toc97562278][bookmark: _Toc104122505][bookmark: _Toc104205456][bookmark: _Toc104206663][bookmark: _Toc104503623][bookmark: _Toc106127554][bookmark: _Toc123057919][bookmark: _Toc124256612][bookmark: _Toc131734925][bookmark: _Toc137372702][bookmark: _Toc138885088][bookmark: _Toc145690591]5.4.3.3	Synchronization raster entries for each operating band
The synchronization raster for each band is give in Table 5.4.3.3-1 and table 5.4.3.3-2. The distance between applicable GSCN entries is given by the <Step size> indicated in Table 5.4.3.3-1 for FR1-NTN and table 5.4.3.3-2 for FR2-NTN.
Table 5.4.3.3-1: Applicable SS raster entries per operating band (FR1-NTN)
	NTN satellite operating band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n256
	15 kHz
	Case A
	5429 – <1> – 5494

	n255
	15 kHz
	Case A
	3818 – <1> – 3892

	
	30 kHz
	Case B
	3824 – <1> – 3886

	NOTE :	SS Block pattern is defined in clause 4.1 in 3GPP TS 38.213 [7].



Table 5.4.3.3-2: Applicable SS raster entries per operating band (FR2-NTN)
	SAN operating band
	SS Block SCS
	SS Block pattern
(NOTE)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472 – <24> – 19416

	n511
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472 – <24> – 19416

	n510
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472 – <24> – 19416

	NOTE:	SS Block pattern is defined in section 4.1 in TS 38.213 [7].



[bookmark: _Toc61367278][bookmark: _Toc61372661][bookmark: _Toc68230601][bookmark: _Toc69084014][bookmark: _Toc75467021][bookmark: _Toc76509043][bookmark: _Toc76718033][bookmark: _Toc83580343][bookmark: _Toc84404852][bookmark: _Toc84413461][bookmark: _Toc97562279][bookmark: _Toc104122506][bookmark: _Toc104205457][bookmark: _Toc104206664][bookmark: _Toc104503624][bookmark: _Toc106127555][bookmark: _Toc123057920][bookmark: _Toc124256613][bookmark: _Toc131734926][bookmark: _Toc137372703][bookmark: _Toc138885089][bookmark: _Toc145690592]5.4.4	TX–RX frequency separation
The default TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation for operating bands is specified in Table 5.4.4-1 for FR1-NTN.
Table 5.4.4-1: UE TX-RX frequency separation (FR1-NTN)
	NTN Satellite Operating Band
	TX – RX 
carrier centre frequency
separation

	n256
	190 MHz

	n255
	-101.5 MHz



<End of the change>
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