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1. Introduction
Under Rel-17 NTN WI, band n1 was designated for HAPS operation band based on the frequency band identified for use of HAPS in the International Telecommunication Union (ITU) Radio Regulations (RR) [1]. This contribution proposes additional frequency bands for HAPS operation based on the results of the ITU's World Radio Communication Conference 2023 (WRC-23).

2. Discussion
From November to December 2023, the ITU’s WRC-23 was held in Dubai, United Arab Emirates. At the conference, an official decision was reached to add frequency bands shown in Table 1 which could be used for HAPS base stations.
Previously, only the 2 GHz band was available for use by HAPS as IMT base stations (HIBS), but the usage of other global mobile spectrum bands such as 694-960 MHz, 1.7 GHz, and 2.6 GHz were prohibited under ITU regulations.
The frequency bands approved at WRC-23 are already being used for terrestrial (ground-based) services in many countries around the world and can be used with existing user equipment (e.g., smartphones). By making it possible for operators to select frequency bands with flexibility, it is expected that the introduction and development of HAPS-based mobile broadband communications will spread across various countries and regions.

NOTE:	In the current ITU terminology, the use of HAPS to implement IMT (i.e., offer mobile wireless services) is referred to as “HAPS as IMT Base Stations” or HIBS.
[bookmark: _Ref68624221]Table 1: Frequencies for HAPS as IMT Base Stations (HIBS) after WRC-23
	Frequency Range
	Region
	F, low   –  F, high
	Remarks

	694 – 960 MHz
	Region 1 and 2
	694/698 - 960 MHz (NOTE 1)
	

	
	Region 3 (6 countries)
	698 – 960 MHz (NOTE 2)
	Australia, Maldives, Micronesia, Papua New Guinea, Tonga and Vanuatu

	
	Region 3 (8 countries)
	703 – 733 MHz (NOTE 3)
758 – 788 MHz
890 – 915 MHz
935 – 960 MHz
	China, India, Indonesia, Japan, Korea (Rep. of), Malaysia, the Philippines and Thailand

	1710 – 2170 MHz
	Region 1 and 3
	1710 – 1980 MHz (NOTE 4)
2010 – 2025 MHz
2010 – 2170 MHz
	

	
	Region 2
	1710 – 1980 MHz (NOTE 5)
2110 – 2160 MHz
	

	2500 – 2690 MHz
	Region 1 and 2
	2500 – 2690 MHz (NOTE 6)
	

	
	Region 3
	2500 – 2655 MHz (NOTE 7)
	

	NOTE 1: 694/698 – 728 MHz, 805.3 – 806.9 MHz and 830 – 835 MHz to be used for uplink only.
NOTE 2: 698 – 728 MHz and 830 – 835 MHz to be used for uplink only.
NOTE 3: 703 – 728 MHz to be used for uplink only.
NOTE 4: 1710 – 1785 MHz to be used for uplink only in Region 1. 1710 – 1815 MHz to be used for uplink only
 in Region 3.
NOTE 5: 1710 – 1785 MHz to be used for uplink only.
NOTE 6: 2500 – 2510 MHz to be used for uplink only.
NOTE 7: 2500 – 2535 MHz to be used for uplink only.




Following the decision of WRC-23, we propose to add the HAPS operating bands in the 3GPP specifications based on the frequency arrangements described in "HIBS-CHARACTERISTICS" [2], a liaison document in ITU-R that provides the technical and operational characteristics of HIBS. In addition, views on the HAPS Alliance, the industry association for HAPS, are taken into account in selecting the additional bands.

When Band n1 for HAPS was designated in TS38.104, the technical requirements for FDD operation of HAPS were discussed and agreed upon as follows. Therefore, it is considered that no further technical study would be needed:

· Unless otherwise stated in TS 38.104, HAPS BS class would refer to Wide Area BS class which is specified in clause 4.4 of TS38.104 [3]
· Introduce HAPS specific technical specifications to TS38.101-1 only where requirements are different than normal NR operation, if any [4]

Although further studies may be needed for HAPS in TDD operation, a contribution has already been submitted requesting study of the technical requirements [5]. The addition of TDD bands may need to take this study into consideration.

From the above, we propose an additional description to the clause of NR operating bands as proposed below.


Proposal: Add HAPS operating bands to Rel-17 and Rel-18 TS38.104 clause 5.2


5.2	Operating bands

NR is designed to operate in the operating bands defined in table 5.2-1 and 5.2-2. 

NR operating bands n1, n2, n3, n5, n7, n8, n12, n13, n20, n25, n26, n28, n34, n38, n39, n41, n67, n85, n90, which are defined in Table 5.2-1, can be applied for HAPS operation.

Note: The frequency range of the downlink in bands n2 and n25 is limited to 1930-1980 MHz. The frequency in band n41 is limited to 2500-2690 MHz.

NB-IoT is designed to operate in the NR operating bands n1, n2, n3, n5, n7, n8, n12, n13, n14, n18, n20, n25, n26, n28, n41, n65, n66, n70, n71, n74, n90 which are defined in Table 5.2-1.
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