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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, which has been discussed by RAN WG4 for several meetings, is to define and introduce the corresponding bands into the 3GPP specifications. During the RAN4#98 meeting it was concluded that the existing NTN WI will aim at introducing support for so-called L- and S-bands. Furthermore, it was also agreed for the S-band that RAN WG4 will consider one DL spectrum and one UL spectrum in the range of 1980–2010MHz and 2170–2200 MHz, respectively. As for the L-band, RAN WG4 did not reach any conclusion on the band plan on which DL/UL spectrum blocks will be considered. One company suggested considering another DL/UL block pairing involving UL block of 1610–1618.725MHz from the L-band and the DL block of 2483.5–2500MHz from the S-band [4]. And RAN WG4 concluded that this particular pairing can be handled later, e.g. in Rel-18, as the corresponding spectrum related WI.
As observed in section 2 below, not all the satellite spectrum allocations fit NR standard channel bandwidths. In fact, both L- and S-band have allocations which are not in multiples of 5MHz or even 1MHz. This is not a new problem for NR and 3GPP because the same issue was raised by operators in the context of existing terrestrial bands. To address operators’ interest in more efficient spectrum utilization, a new SI was agreed at the RAN#89 meeting aiming to study further which existing solutions can be used and whether new mechanism should be devised to support "irregular" channel bandwidths [2]. 
In this discussion paper we present our further considerations on NTN and "irregular" satellite spectrum asking 3GPP to study further how the NR NTN technology can use efficiently existing spectrum allocations.  

2	NTN and irregular channels
In an effort to provide context to the discussion on NTN and irregular channels, Table 1 below provides 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 [3]. For the sake of convenience, we also present the total bandwidth for contiguous satellite frequency ranges.
Table 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 can be seen from Table 1, most of satellite allocations in the S-band correspond to the NR standard channels, such as 10MHz, 15MHz and 30MHz. However, S-band has one allocation of 16.5MHz. As for the L-band, most of the existing allocations have irregular sizes that do not match any of the existing NR channels. Of course, the easiest solution is to use the next smaller standard NR channel size, but that will result in quite noticeable resource wastage, especially for channels such as 7-8MHz. 
Observation 1:	While most of the S-band satellite allocations match NR standard channel bandwidths, there are allocations on the S-band, and especially on the L-band, size of which is "irregular".
Observation 2:	Using next smaller NR standard channel will result in quite noticeable resource wastage.

The currently ongoing SI on "Efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidths" already has a list of irregular channel bandwidths compiled based on the operators’ requests. According to the latest version of TR 38.844, the following non-standard channel bandwidths are mentioned: 6, 7, 11, 12, and 13MHz. While some of these non-standard channel bandwidths might become applicable to certain satellite allocations, 3GPP should take a holistic view on the satellite spectrum in S- and L-bands so that the NTN core functionality can be forward compatible and support different channel bandwidths.  
Observation 3:	3GPP has an ongoing SI on "Efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidths" where solutions for irregular channel bandwidths are considered.

[bookmark: _Toc78969272][bookmark: _Toc78988204]Proposal 1:	We ask 3GPP to consider NTN irregular channel bandwidths in the context of the ongoing SI on "Efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidths".
[bookmark: _Toc78969273][bookmark: _Toc78988205]Proposal 2:	As an operator request, we ask to consider irregular channel bandwidths from L-band (1610–1618.725MHz) and S-band (2483.5–2500MHz) spectrum allocations.
3	Conclusions
In this contribution we raised an issue about NTN and irregular channel bandwidths. As presented in the paper, there are allocations on the L- and S-band which do not correspond to the standard NR channels. While it is possible to consider next smaller standard NR channel bandwidth, the resource utilisation might be too low resulting in heavily underutilised scarce satellite spectrum resources. Thus, we urge 3GPP to look further into this issue to enable NTN operators to use better available spectrum resources. 
Proposal 1:	We ask 3GPP to consider NTN irregular channel bandwidths in the context of the ongoing SI on "Efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidths".
Proposal 2:	As an operator request, we ask to consider irregular channel bandwidths from L-band (1610–1618.725MHz) and S-band (2483.5–2500MHz) spectrum allocations.
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