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1	Introduction 
After the RAN#86 meeting, the Rel-17 WI was approved that aimed at enabling the 5G/NR radio access technology for non-terrestrial satellite deployments [1]. One of the WI objectives was to define and introduce the corresponding bands into the 3GPP specifications. The outcome of these discussions was two NTN bands – L-band and S-band – which were added as bands n255 and n256, respectively, to the Rel-17 core specifications. However, already that time it was noted that there exist other satellite deployments that use mixed L-/S-band pairing, whereupon the UL part is one the L-band, while the DL part is one the S-band. To limit the overall workload in Rel-17, it was decided by RAN WG4 to focus on L- and S-bands with the common understanding that other potential NTN bands should follow the "normal" process of submitting a new spectrum WI. So, during the RAN#98 meeting a new Rel-18 NTN spectrum WI was agreed with the objective of adding support for a new NTN band where the UL is on the L-band and the DL is on the S-band [2].
In this paper we present our initial proposals for the system parameters of the new NTN band. 
2	System parameters for the NTN L-/S-band
2.1	Band definition
As follows from the WI objectives [2], the intention of the new spectrum WI is to introduce a new NTN band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz. The corresponding frequency ranges are allocated by International Radio Regulations for the mobile satellite services on a co-primary basis. Furthermore, for instance FCC Code of Federal Regulation, Title 47 (Telecommunication), part 25 (Satellite Communication) clarifies further that 1610-1626.5MHz is for the primary User-to-Satellite Link and 2483.5-2500MHz is for the primary Satellite-to-User Link. Similarly, ETSI documents define same frequency ranges for the User-to-Satellite and Satellite-to-User communication.  
It is worth noting that some regulations partition logically the considered UL frequency range into 1610-1618.25MHz and 1618.25-1626.5MHz sub-ranges, for which slightly different local regulations may apply. As further explained and detailed in [3], this can be handled by introduction of the corresponding NS flags. 
[bookmark: _Toc126153663][bookmark: _Toc126222976][bookmark: _Toc126228246][bookmark: _Toc126229219][bookmark: _Toc126239589][bookmark: _Toc126568296][bookmark: _Toc127269505]Proposal 1a:	A new NTN FDD band is defined with UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz. 
As for the new NTN band number, it was already discussed and agreed back in Rel-17 that NTN FR1 bands will be using the same pool of numbers as the terrestrial bands, but for the sake of convenience the NTN bands are numbered starting from n256 in the descending order. Since we already have bands n255 and n256 assigned to the L- and S-bands, the next free number for the NTN band would be n254.
[bookmark: _Toc126222977][bookmark: _Toc126228247][bookmark: _Toc126229220][bookmark: _Toc126239590][bookmark: _Toc126568297][bookmark: _Toc127269506]Proposal 1b:	A new NTN band is assigned the next free NTN number, i.e. [n254].

The corresponding changes will look as follows (refer to [4] for the complete changes).
	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
	1980MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

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

	[n254]
	1610 – 1626.5 MHz
	2483.5 – 2500 MHz
	FDD

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



2.2	Channel bandwidth and asymmetric combinations
Referring again to the WI description [2], the objective is to enable the following channel bandwidths for the NTN band: 5, 10 and 15MHz. Even though the total bandwidth of the new band is 16.5MHz, the next lower standard channel bandwidth is 15MHz.
[bookmark: _Toc126153664][bookmark: _Toc126222978][bookmark: _Toc126228248][bookmark: _Toc126229221][bookmark: _Toc126239591][bookmark: _Toc126568298][bookmark: _Toc127269507]Proposal 2a:	Introduce 5, 10 and 15MHz channel bandwidths for the new NTN band. 

In addition to defining 5, 10 and 15MHz channel bandwidths as the baseline symmetric combinations, it would be preferrable to introduce also asymmetric channel bandwidth combinations to allow for more flexible system deployments. In fact, somewhat similar to the design of the terrestrial bands n91-n94, a higher degree of the deployment flexibility can be achieved if the asymmetric channel combinations are accompanied with the variable Tx-Rx separation distance.
[bookmark: _Toc126153665][bookmark: _Toc126222979][bookmark: _Toc126228249][bookmark: _Toc126229222][bookmark: _Toc126239592][bookmark: _Toc126568299][bookmark: _Toc127269508]Proposal 2b:	Introduce 5+10MHz, 5+15MHz, and 10+15MHz UL/DL asymmetric channel combinations for the new NTN band. 
[bookmark: _Toc126153666][bookmark: _Toc126222980][bookmark: _Toc126228250][bookmark: _Toc126229223][bookmark: _Toc126239593][bookmark: _Toc126568300][bookmark: _Toc127269509]Proposal 2c:	The Tx-RX separation distance is defined as 873.5 – 885 MHz for the new NTN band. 
The corresponding changes for the baseline channels, asymmetric channel bandwidth combinations and the Tx-RX separation distance will look as follows (refer to [4] for the complete changes).
	NTN satellite band
	SCS
kHz
	UE Channel bandwidth (MHz)

	
	
	5
	10
	15
	20

	
	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

	[n254]
	15
	5
	10
	15
	

	
	30
	
	10
	15
	

	
	60
	
	10
	15
	



	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)
	Asymmetric channel bandwidth combination set

	[n254]
	5
	10,15
	0

	
	10
	15
	0

	NOTE 1:	The assignment of the paired UL and DL channels are subject to a TX-RX separation as specified in clause 5.4.4.
NOTE 2:	As indicated in TS38.306 [15], it is mandatory for UEs to support asymmetric channel BCS0 if there is an asymmetric BCS0 defined for the band.



	NTN Satellite Operating Band
	TX – RX 
carrier centre frequency
separation

	n256
	190 MHz

	n255
	-101.5 MHz

	[n254]
	873.5 – 885 MHz



2.4	Channel raster and sync raster 
The channel raster and the sync raster points can be defined based on the same principles that 3GPP has already taken for the two existing NTN bands. In fact, the existing NTN bands – n255 and n256 – follow the same principle as for the terrestrial bands. The channel raster points are defined in step of <20>, i.e. in step of 100kHz, so the same approach can be applied to the new NTN band [n254]. Similarly, the definition of the sync raster points can be done in the same way as for the FR1 NTN and terrestrial bands. 
[bookmark: _Toc126153667][bookmark: _Toc126222981][bookmark: _Toc126228251][bookmark: _Toc126229224][bookmark: _Toc126239594][bookmark: _Toc126568301][bookmark: _Toc127269510]Proposal 3a:	Channel raster points are specified in steps of <20> with the UL channel raster points at 322000 – 325300 and the DL channel raster points at 496700 –500000. 
[bookmark: _Toc126153668][bookmark: _Toc126222982][bookmark: _Toc126228252][bookmark: _Toc126229225][bookmark: _Toc126239595][bookmark: _Toc126568302][bookmark: _Toc127269511]Proposal 3b:	Sync raster points are specified in steps of <1> with the sync raster points at 6215 – 6244. 
The corresponding changes in the specification for the channel raster and the sync raster points will look as presented below.
	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

	[n254]
	100
	322000 – <20> – 325300
	496700 – <20> – 500000

	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.



	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

	[n254]
	15kHz
	Case A
	6215 – <1> – 6244

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



3	Conclusions
In this paper we have presented our initial considerations on the band plan and system parameters for the new NTN band. The corresponding changes to TS 38.101-5 can be found in [4].

Proposal 1a:	A new NTN FDD band is defined with UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz.
Proposal 1b:	A new NTN band is assigned the next free NTN number, i.e. [n254].
Proposal 2a:	Introduce 5, 10 and 15MHz channel bandwidths for the new NTN band.
Proposal 2b:	Introduce 5+10MHz, 5+15MHz, and 10+15MHz UL/DL asymmetric channel combinations for the new NTN band.
Proposal 2c:	The Tx-RX separation distance is defined as 873.5 – 885 MHz for the new NTN band.
Proposal 3a:	Channel raster points are specified in steps of <20> with the UL channel raster points at 322000 – 325300 and the DL channel raster points at 496700 –500000.
Proposal 3b:	Sync raster points are specified in steps of <1> with the sync raster points at 6215 – 6244.
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