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1. Introduction
The NTN WI is presented in [1], where the following RAN4 objectives are defined:
	4.1.4	RAN4
Study the framework how NTN core requirements are defined.
Specify the following requirements [RAN4] (Note 1)
· UE RRM core requirements 
· Study and identify which bands may be potentially relevant to NTN including: 
· Analysis of regulations in the spectrum considered
· Adjacent channel co-existence 
· Considering the potential bands to be used as example for the WID:
· Specify needed generic RF core requirements for the network and the UE such that adjacent channel co-existence scenarios are met and performance of other RF parameters (RX performance, TX signal quality etc.) are subject to acceptable minimum requirements 

· Investigate and specify UE timing & frequency pre compensation accuracy requirements as needed [RAN4].

Note 1: It is assumed that this work item will be frequency agnostic and therefore we can consider that NTN can operate in FR1 or FR2 ranges. Defining NR bands for NTN should be included as part of dedicated Rel-17 RAN4 led work items including an analysis of regulations in spectrum considered, which bands 3GPP should specify, as well as potential co-existence between NR terrestrial and satellite



With respect to HAPS, the WID added this description in RAN#90-e:
	In the context of this work item, HAPS refers to a high altitude platform system for which at least the service link (HAPS – UE) operates a 3GPP specified NR mobile service in allocated spectrum which regulation allows. If needed, the terminology “HAPS” may be revisited.



Email discussions during RAN#90-e also concluded that [2]
“ Proposal 5: The scope and work load associated to adjacent channel co-existence study(ies) between HAPS and TN in existing 3GPP band(s) allowed by regulation for HAPS as IMT BS operation shall be clarified before being considered to be part of the Rel-17 NR-NTN-solutions WI.”
Furthermore, the following agreements were made in the last RAN4 meeting [3]:
· 3GPP RAN4 should provide/conduct relative independent adjacent channel coexistence studies to develop RF requirements for NTN.
· For coexistence studied, both NTN/NTN and NTN/TN in adjacent channels should be considered.
· RAN4 need to consider how to take into account the heterogeneous cell patterns of NTN and TN networks assuming that they serve the same areas.
· Further discuss if and which HAPS scenarios should be considered by RAN4 as part of the WI NR-NTN-solutions.
In this contribution, we present further considerations for HAPS adjacent channel coexistence for the service link (HAPS – UE) as seen from the BS prospective in this case the HAPS. We note that from standardization perspective, HAPS operational scenario is not as challenging as LEO and GEO satellites due to its shorter propagation path and lower mobility, regardless of transparent or regenerative architecture. 
2. Discussion
2.1. Justification of HAPS spectrum coexistence study
High-Altitude Platform Stations (HAPS) are stratospheric platforms—e.g., fixed wing airplanes (including drones), balloons, and airships—that can provide a variety of connectivity and other services to end users on the ground. In particular,, HAPS can act as high-altitude IMT base stations (HIBS), providing connectivity directly to mobile handsets, modems and IoT devices using standard 4G and 5G technologies in the service-link, with network latency that is comparable to that of terrestrial cell towers but with up to 200 times the geographic coverage from a single vehicle. Thus, HAPS would be complementary of terrestrial IMT networks and may use the same frequency bands as ground-based IMT base stations. The bands 1885-1980 MHz; 2010-2025 MHz and 2110-2170 MHz are already identified for HAPS mobile services by ITU. Additional frequency bands below 2.7GHz are to be decided by WRC-23. We note that these bands are not available for other satellite services [4].
HAPS mobile services using terrestrial bands is already a reality. For example, Loon has partnered with Telkom Kenya to provide LTE service via HAPS in Kenya. There, Telkom Kenya uses its LTE spectrum licenses (i.e., LTE Band 20) to provide the service via Loon to its customers on the ground.
Observation 1: 	HAPS are already deployed in the LTE spectrum.
As discussed in [6] HAPS may use terrestrial spectrum of an existing terrestrial operator. In this case, the co-channel interference is dealt with in the terrestrial network through careful deployment of the frequencies and may not be a concern for RAN4. Therefore, RAN4 should only focus on adjacent channel issues. In order to progress the work efficiently, we propose to prioritize FR1, since FR1 frequencies are more suitable for HAPS mobile service and are already in use by HAPS (e.g., Loon in Kenya and Peru).
For HAPS service using mobile terrestrial frequencies in FR1, TDD bands are attractive due to larger bandwidths and thus larger capacity for a large geographic area covered by HAPS. However, a more careful coexistence analysis for TDD bands will be needed, not only from terrestrial sharing point of view but also from time alignment and HAPS to HAPS interference perspective. We note that all existing HAPS deployments are using FDD bands. FDD bands should be given a higher priority.
Proposal 1: 	Adjacent channel coexistence studies to prioritize FDD bands.
2.2. Study scope
In order to progress the work efficiently, we propose to prioritize FR1. Since the bands 1885-1980 MHz; 2010-2025 MHz and 2110-2170 MHz are already identified for HAPS use by ITU, we propose to use NR band n1 for HAPS coexistence study.
Proposal 2: 	RAN4 to study (FDD) band n1 for HAPS and TN coexistence studies.
ITU is considering additional spectrum (below 2.7GHz) for HAPS mobile connectivity and as resolved in WRC-19, is evaluating following frequency bands for decision in WRC-23:
· 694-960 MHz,
· 1710-1885 MHz,
· [bookmark: _Hlk61350621]2500-2690 MHz.
We propose that RAN4 study TDD band n41 (2496-2690 MHz) which coincides with the frequencies under study by WRC.
Proposal 3: 	RAN4 to study (TDD) band n41 for HAPS and TN coexistence studies.
For adjacent channel coexistence studies, there are following scenarios:
(a) HAPS (BS) interfering with Terrestrial IMT systems
(b) HAPS (UE) interfering with Terrestrial IMT systems
(c) Terrestrial IMT systems interfering with HAPS (BS)
(d) Terrestrial IMT systems interfering with HAPS (UE)
(e) HAPS (BS) interfering with HAPS (BS)
We note that since HAPS UE, at least in FR1 terrestrial bands, have same characteristics as mobile terrestrial UE, there is no need to conduct HAPS UE coexistence studies in RAN4. Hence, studies for scenario (b) are not needed. Similarly, scenario (d) is not applicable. The scenario (a) is where HAPS BS can impact terrestrial system performance in adjacent channels (HAPS as aggressor) and should be studied by RAN4 for ACLR requirements. Scenario (c) can be studied for ACS criteria (HAPS as victim), since HAPS should not impose additional requirements of existing terrestrial systems. Finally, scenario (e) covers the case where a neighbouring HAPS is operating in an adjacent channel and may be of interest to RAN4. 
In order to efficiently study the HAPS and TN adjacent channel coexistence, we propose that Power class 1, 2 and 3 UE should be considered. Since n1 does not support power class 1 and 2, therefore the coexistence studies may be limited to power class 3 UE.
Detailed simulation assumptions and methodology are discussed in [5].
Observation 2: 	No additional UE requirements are needed for the terminal when applying already defined terrestrial bands for HAPS support.
Proposal 4: 	RAN4 to study ACLR requirements on HAPS BS for adjacent channel coexistence with terrestrial IMT systems.
Proposal 5: 	RAN4 to study ACS requirements on HAPS BS for adjacent channel coexistence with terrestrial IMT systems.
Proposal 6:		 RAN4 to study HAPS to HAPS adjacent channel interference.
3. Conclusion
We have discussed the need for HAPS adjacent channel co-existence study and its scope in NTN WI. Our view can be summarized in the following observations and proposals.
Observation 1: 	HAPS are already deployed in the LTE spectrum.
Observation 2:	No additional UE requirements are needed for the terminal when applying already defined terrestrial bands for HAPS support.
Proposal 1: 		Adjacent channel coexistence studies to prioritize FDD bands.
Proposal 2: 		RAN4 to study (FDD) band n1 for HAPS and TN coexistence studies.
Proposal 3: 		RAN4 to study (TDD) band n41 for HAPS and TN coexistence studies.
Proposal 4: 	RAN4 to study ACLR requirements on HAPS BS for adjacent channel coexistence with terrestrial IMT systems.
Proposal 5: 	RAN4 to study ACS requirements on HAPS BS for adjacent channel coexistence with terrestrial IMT systems.
Proposal 6: 		RAN4 to study HAPS to HAPS adjacent channel interference.
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