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1. Introduction
This paper presents the motivations, regulatory context and brief scope of work for the proposal to define a 3GPP NTN band with the range of UL 2000 – 2020 MHz, DL 2180 – 2200 MHz. The paper further proposes to introduce work item for this band definition. 
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2.1 Background
One of the objectives of Rel-17 NR_NTN_solutions WI [1] was to study and identify the relevant NTN bands. The outcome of this work was to develop definition of two NTN bands, defined as band n256 (part of ITU-R S-band) and n255 (part of ITU-R L-band) in the 3GPP specifications [2]. Although the study considered all ITU-R requirements for Region 1, 2 and 3, the definition of n256 as a global band in Rel-17 NR-NTN is facing some challenges in implementation for some markets, especially in Region 2. This is shown in the following paragraph of TR 38.863 [2]. This may limit some operations especially in Region 2.
 “the NTN band n256 will fully be overlapped by TN NR bands n65 and partly overlapped by TN NR bands n2, n25, n70 and n66, limiting band n256 deployment accordingly to countries where n2, n25 and/or n70 are not deployed or regional regulation applies.” 
2.2 Motivation
The completion of 3GPP NTN Rel-17 and the continuation of NTN work in 3GPP bring momentum to satellite industries to offer both existing and new type of communication services, which opens up the range of potential customers. As explained in section 2.1, band n256 was defined with a certain limitation in Region 2 due to fact that the MSS S-band overlaps with some TN bands.  To ensure the full potential of S-band for NTN usage, the following lists the motivations to define 3GPP NTN band with the range of UL 2000 – 2020 MHz, DL 2180 – 2200 MHz. 
1. Regulation landscape
Figure 1 below describes the status of ITU-R and FCC allocation for the proposed range. From the allocation table and illustration in Figure 2, it can be understood that 3GPP defined NTN band n256 is not aligned with the allocation of ITU-R and FCC.
UL 2000 – 2020 MHz:
· In the ITU RR (Radio Regulation) table of frequency allocations, this range is allocated to MSS (Earth-to-space).
· In the FCC table of frequency allocations, this range is allocated to MSS (Earth-to-space). 
· Upper 10 MHz part of this range is not included in 3GPP NTN band n256 UL (1980 – 2010 MHz).
DL 2180 – 2200 MHz:
· In the ITU RR table of frequency allocations, this range is allocated to MSS (space-to-Earth).
· In the FCC table of frequency allocations, this range is allocated to MSS (space-to-Earth). 
· This range is already part of 3GPP defined NTN n256 DL (2170 – 2200 MHz).
Note that this range was defined as band B23 in LTE, which is not applicable any more in the current specification [4].
[image: ]
[image: ]
Figure 1: ITU and FCC table for UL (2000-2020 MHz) and DL (2180 – 2200 MHz) range 
2. Adaptation/extension of n256
To ensure that the satellite communication service offerings using 3GPP NTN technology can also be provided in the S-band with proposed range (UL 2000 – 2020 MHz, DL 2180 – 2200 MHz), this range needs to be defined and the limitations on n256 should be revised.
3. Effective and consistent satellite operation in all region
For satellite operators that is authorized to operate in S-band in all regions, with the limitation of deployment in section 2.1, the satellite can operate using n256 in region 1 and 3 with 5G NTN technology, but may need to switch to proprietary solution when providing service in Region 2. Therefore, to ensure effective and consistent operation in all regions, limitation of n256 needs to be revised and the proposed range of NTN band needs to be defined.
4. Satellite technology advancements and emerging business opportunity
· The tendency that multi satellite constellation could formulate innovative wireless internet fostering the enhancement to current wireless network to provide gapless coverage, benefiting both wireless terrestrial and satellite industries
· State of the art antenna technology (e.g., phased array based antenna beamforming) along with number of studies/analyses to mitigate interference in TN/NTN close/overlapped deployment may help and eventually resolve the TN/NTN coexistence problems.
Given the motivations above, it would be most beneficial to define a new 3GPP NTN band with the range of UL 2000 – 2020 MHz (20 MHz), DL 2180 – 2200 MHz (20 MHz). For this work, we assume the coexistence study done for n256 [2] can be reused as much as possible. If necessary, the coexistence study done for LTE band B23 can also be reused with some adaptation to NTN context. Any additional co-existence study can be discussed and identified during the work. The proposed band definition is for both NR-NTN and IoT NTN services.
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Figure 2: n256, ITU-R S-band and proposed 3GPP NTN S-band
2.4 Scope of work
The following lists the main objectives to be addressed during the work:
a. Specify a new NTN FDD band with a UE transmitting at 2000 – 2020 MHz and SAN transmitting at 2180 – 2200 MHz;
b. Support channel bandwidths and SCS as presented in the table below;
	SCS (kHz)
	Channel bandwidth 
(MHz)

	15
	5
	10
	15
	20

	30
	
	10
	15
	20

	60
	
	10
	15
	20



c. Support channel raster points at step of 100 kHz and at step of 10 kHz as agreed in RAN WG4 channel raster enhancements work.
d. Support UE Power class 3 (+23dBm). 
e. Introduce the corresponding SAN and UE RF core requirements, and the corresponding RRM requirements.
Proposal: 
Introduce a new WID to define a NTN band with the UL part of 2000-2020 MHz and the DL part of 2180-2200 MHz.
3. Conclusion
The motivation, regulatory context and brief description of scope of work to define 3GPP NTN S-band, i.e., a 20x20 MHz FDD band with the range of UL 2000 – 2020 MHz, DL 2180 – 2200 MHz, were explained. The following is proposed:
Proposal: 
Introduce a new WID to define a NTN band with the UL part of 2000-2020 MHz and the DL part of 2180-2200 MHz.
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