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1	Introduction 
After the RAN#86 meeting, a new WI was approved that aims at supporting 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. At the same time there exist other satellite deployments and, as was presented during the RAN4#99 meeting, some deployments use mixed L-/S-band pairing, whereupon the UL part is on the L-band, while the DL part is on 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.
This discussion paper presents further information and motivation for introduction of a new NTN band with the DL part on the S-band (2500MHz) and the UL part on the L-band (1600MHz).


2	Satellite L-/S-band
To provide context for the new NTN band plan discussion, Table 2-1 below presents an overview of global frequency allocations for mobile satellite service (MSS) and regulatory related parameters, such as frequency ranges, direction and ITU regions based on the ITU regulation [2]. For the sake of convenience, we also present the total bandwidth for contiguous satellite frequency ranges.

Table 2-1: Regulatory parameters of the L-band and S-band
	Band
	Frequencies (MHz)
	Direction
	Total BW (MHz)
	Regions

	L-band
	1518-1559
	Space to Earth (DL)
	41MHz (DL)
	1, 2, 3

	
	1610-1613.8
	Earth to Space (UL)
	3.8MHz (UL)
	

	
	1613.8-1626.5
	Earth to Space (UL)
Space to Earth (DL)
	12.7MHz (UL/DL)
	

	
	1626.5-1660.5
	Earth to Space (UL)
	34MHz (UL)
	

	
	1668-1668.4
	Earth to Space (UL)
	7MHz (UL)
	

	
	1668.4-1670
	Earth to Space (UL)
	
	

	
	1670-1675
	Earth to Space (UL)
	
	

	
	
	
	
	

	S-band
	1980-2010
	Earth to Space (UL)
	30MHz (UL)
	1, 2, 3

	
	2010-2025
	Earth to Space (UL)
	15MHz (UL)
	2

	
	2160-2170
	Space to Earth (DL)
	10MHz (DL)
	2

	
	2170-2200
	Space to Earth (DL)
	30MHz (DL)
	1, 2, 3

	
	2483.5-2500
	Space to Earth (DL)
	16.5MHz (DL)
	1, 2, 3

	
	2500-2520
	Space to Earth (DL)
	20MHz (DL)
	3

	
	2670-2690
	Earth to Space (UL)
	20MHz (UL)
	3



As mentioned in the Introduction part, RAN WG4 has already added support for the L-band and S-band referred to as NTN bands n255 and n256 respectively (see Table 2-2 below). These two bands cover some of the frequency allocations used by the satellite operators, but it does not cover all of them. In fact, band n255 has both DL and UL parts in the L-band, and band n256 has both parts in the S-band. 
Table 2-2: Existing NTN bands as defined in TS 38.101-5.
	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

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



However, there is another pairing of frequencies used by satellite operators, whereupon the L-band is used for UL and the S-band is used for the DL operation.  More precisely, the UL block is at 1610–1626.5MHz from the L-band and the DL block is at 2483.5–2500MHz from the S-band. Referring specifically to the UL block, ITU-R regulations allocate 1610-1613.8MHz for the Earth-to-Space communication, and the 1613.8-1626.5MHz block can be used both for the Earth-to-Space operation on the primary basis and the Space-to-Earth operation on the secondary basis. 
Proposal:	Introduce support for a new NTN band with 1610 – 1626.5MHz UL (L-band) and 2483.5 – 2500 MHz DL (S-band) in the corresponding NTN work item.

3	Conclusions
In this contribution we have provided motivation for adding support for a new NTN band to the 3GPP core specifications. While the 3GPP specifications already have bands n255 and 256 – which support L-band and S-band – there exist deployments that have a mixed L-/S-band pairing, where UL resides on L-band and DL is on the S-band. Thus, we ask 3GPP to approve the corresponding spectrum WI to enable this pairing [3].  
Proposal:	Introduce support for a new NTN band with 1610 – 1626.5MHz UL (L-band) and 2483.5 – 2500 MHz DL (S-band) in the corresponding NTN work item.
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