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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
Note 2: The spectrum usage on the service link for HAPS might be a different spectrum allocation than for Satellite.



In this contribution we present further considerations for the use cases and deployment scenarios for NTN. 


Discussion
Introduction of HAPS to the Technical Specification
At RAN#93 it was agreed that satellite specific technical specifications will not be submitted for inclusion in future submissions to ITU related to terrestrial-only technologies. As a result, it seems most straightforward to separate the NTN satellite specific TS from the NR TS. Conclusively, the TS 38.108 and TS 38.181 were included in the WID and at RAN#94 it was also agreed to include 38.101-5 in the latest agreed NTN WID [1]. All of these new TSs are specific for Satellite Access hence not covering HAPS which is also included in the NTN WID.
Observation 1:	A new TS is to be introduced for NTN satellite access by RAN4 for both the BS (38.108) and UE (38.101-5) RF and performance requremens. 
At RAN4#101 it was agreed to introduce HAPS specific technical requirements to TS 38.104 where requirements are different from normal NR operation [2]. 
Observation 2:	HAPS specific technical specifications, if any, is agreed to be introduced in 38.104.
From the agreement above it is understood that HAPS are to be introduced to the existing specification since no significant impact is predicted. The reasoning for this is that it was agreed at RAN#92 that spectrum usage on the service link for HAPS, and thereby technical specifications, might be different than for Satellite Access. 
Given the agreement for 38.104 (BS) it would make sense to include support for HAPS in the existing 38.101-1 for the UE in a similar way. This approach shall only be used for HAPS specific requirements which are different than those for normal NR operation.
We believe that HAPS can connect ordinary UEs in the same way as ground-based base stations and do not require any specific 3GPP band specifications. There are no technical limitations that prevent HAPS from using mobile terrestrial bands to provide service. Given the altitude of a HAPS, it might, due to co-existence aspects, be needed to consider the coordination between HAPS and terrestrial network(s) (TN). 
Observation 3:	There is no need to define UE specific requirements related to HAPS.
HAPS deplyments can be separated into two categories being co-channel and adjacent channel.Based on the conducted co-existence analysis for adjacent channel deplyments with the result presented in this and the previous meetings it was found that HAPS would not impact TN performance. Also for co-channel deplyments, the already specified NR requirements is enough to ensure co-existence, given the assumption that the HAPS and TN deployment is under control of the same operator or coordinated between operators.. This coordination is envisioned similar to the network planning already conducted by TN operators within their and neighbouring deployments. In other words nothing new. 
Observation 4:	Co-existence considarations when HAPS is deployed is no different thatn those for TN.
This is also supported by the fact that HAPS mobile services using terrestrial bands have already been deployed using LTE. As an example, Loon 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 5: 	HAPS have already been deployed utilizing LTE; it should be natural also to support these deployments in NR spectrum.
As a result of the reasoning above we believe that HAPS can connect ordinary UEs in the same way as ground-based base stations and do not require any specific 3GPP band specifications. 
Proposal 1:	NR UEs as defined by current TS 38.101-1 can support HAPS deplyments with no additional changes needed in TS 38.101-1. 
As discussed during RAN4#101 it might be needed to define a new gNB class/type for HAPS. However, in our view, a Wide Area BS could in principle covers HAPS deployments. Aspects as conformance testing of HAPS might however show a need for a separate gNB class/type for HAPS. As a result we are fine to define a new gNB class/type for HAPS.
Frequency bands
For FR1 band support agreements were made in RAN4#100 to consider two bands (i.e., S and L band) as n256 and n255, noting that it was agreed at RAN4#101 to use prefix “n” for the NTN satellite bands [2]. These band are intended for NTN satellite access and not related to HAPS deplyments.
[bookmark: _Hlk85792459]Since the spectrum usage for HAPS might be different than that for satellites, as captured in the WID, it is also needed to either define new band(s) or identify existing NR bands suitable for HAPS deployment. HAPS deployments are naturally at the discretion of the license holder (operator) of the given intended spectrum hence an operator request is needed to progress the introduction of an NR band enabled for HAPS operation.
 
Observation 6:	RAN4 shall identify a existing NR band(s) which can be considered for HAPS operation or define a new band(s).
HAPS would be complementary to terrestrial IMT networks and may use the same frequency bands as ground-based IMT base stations.The available and under consideration spectrum for HAPS is captured in the TR 38.863.
ITU–R began to study HAPS in the 1990s initially for fixed services. The telecommunications ecosystem and technology enablers for HAPS have evolved a lot since then. At WRC-2000, the bands 1885 – 1980 MHz, 2010 – 2025 MHz and 2110 – 2170 MHz were identified for HAPS operating as IMT base stations and may be used by high altitude platform stations as base stations to provide International Mobile Telecommunications (IMT), in accordance with [4]. 
“…, in accordance with No. 5.388A, HAPS may be used as base stations within the terrestrial component of IMT in the bands 1 885-1 980 MHz, 2 010-2 025 MHz and 2 110-2 170 MHz in Regions 1 and 3 and 1 885-1 980 MHz and 2 110-2 160 MHz in Region 2. Their use by IMT applications using HAPS as base stations does not preclude the use of these bands by any station in the services to which they are allocated and does not establish priority in the Radio Regulations …”

With increasing interest in HAPS to offer mobile services, the WRC-19 agreed to study certain frequency bands below 2.7 GHz for HAPS as IMT Base Stations (HIBS). ITU Working Party 5D is currently studying co-existence requirements for HIBS in the additional three bands listed in Table 5.4-1 to support spectrum allocation decisions in WRC-23 [5].
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 5.4-1: Frequencies for HAPS IMT Base Stations (HIBS).
	Region
	Spectrum
	Remarks

	Region 1 and 3
	1885 – 1980 MHz
2010 – 2025 MHz
2110 – 2170 MHz
	
Identified for HIBS designations at WRC-07

	Region 2
	1885 – 1980 MHz (NOTE 3)
2110 – 2160 MHz (NOTE 4)
	

	Global
	694 – 960 MHz
1710 – 1885 MHz (NOTE 1)
2500 –2690 MHz (NOTE 2)
	
Under study, for decision at WRC-23

	NOTE 1: 1710-1815 MHz to be used for uplink only in Region 3.
NOTE 2: 2500-‑2535 MHz to be used for uplink only in Region 3, except 2655-‑2690 MHz in Region 3).
NOTE 3: In most of Region 2 1885-1910 is used for Mobile uplink and 1930-1980 is used for Mobile downlink. In the United States, 1910-1915 and 1915-1920 are also used for Mobile uplink. 
NOTE 4: In Region 2 2110-2160 is used for Mobile downlink.



From Table 5.4-1 it is can be noted that NR bnad n1 is a candidate band fitting to the ITU designations for both Region 1, 2 and 3. 
Observation 7:	NR band n1 fall in the ITU designated spectrum for HAPS.
Given the fact that operators have expressed interest in utilizing band n1 for HAPS and provided the assumption that these will conduct propper network planning within their and neighbouring networks to mitigate any unintended co-existence aspects HAPS should be suportet by specification in this band. 
Proposal 2:	Specify that HAPS can be deployed in band n1. 
Conclusion
This contribution discusses aspects related to NTN and has the following proposal and observations:
Observation 1:	A new TS is to be introduced for NTN satellite access by RAN4 for both the BS (38.108) and UE (38.101-5) RF and performance requremens. 
Observation 2:	HAPS specific technical specifications, if any, is agreed to be introduced in 38.104.
Observation 3:	There is no need to define UE specific requirements related to HAPS.
Observation 4:	Co-existence considarations when HAPS is deployed is no different thatn those for TN.
Observation 5: 	HAPS have already been deployed utilizing LTE; it should be natural also to support these deployments in NR spectrum.
Proposal 1:	NR UEs as defined by current TS 38.101-1 can support HAPS deplyments with no additional changes needed in TS 38.101-1. 
Observation 6:	RAN4 shall identify a existing NR band(s) which can be considered for HAPS operation or define a new band(s).
Observation 7:	NR band n1 fall in the ITU designated spectrum for HAPS.
Proposal 2:	Specify that HAPS can be deployed in band n1. 
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