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Introduction
In RAN4#105 meeting, a WF [1] on NTN UE RF requirements was approved with the following agreements. 

Issue 1-2: The scope of NTN UE in Ka-band from 3GPP perspective
Agreement: 
· Define the requirements based on the assumption that the dish antenna is used for GEO and phase antenna for LEO
· FFS whether to restrict the assumption to Rel-18 or not.
Sub-topic 3 Implementation assumption for NTN VSAT UE
Issue 3-1: IF conversion
Agreement:
· IF conversion is assumed as the baseline for movable NTN UE
Sub-topic 4 RF requirements for NTN UE in Ka-band
Agreement:
· For NTN UE with parabolic antenna, to define the conducted requirement and further discuss how to define radiated requirement for it (e.g. EIRP limits, etc)
Issue 4-2: For NTN UE with phase antenna array, radiated requirement only to be defined?
Agreement: 
For NTN UE with phase antenna array if defined, only radiated requirements are to be specified.

Generally, the scope of NTN terminals in Ka-band from 3GPP perspective is clear after last RAN4 meeting. Phased array antenna for LEO is assumed and only radiated requirements are to be specified for phased array antenna. In this paper, we’d like to discuss this type of NTN terminal and show our views generally.
Discussion for NTN terminals with phased array
Referring to ITU Satellite issues [2]: ESIM is Earth Stations In Motion which is used to “address a complex challenge – how to provide reliable and high-bandwidth connectivity to what are – literally – moving targets. They provide broadband communications, including Internet services, on platforms in motion. There are currently three types of ESIMs: ESIM on board aircraft (aeronautical ESIM), ESIM on board ships (maritime ESIM) and ESIM on board land vehicles (land ESIM).”
However, RAN4 has the following agreement based on WF [3]. The ITU term “ESIM” is replaced by the “moveable NTN terminal”.
FSS spectrum should be included in 3GPP band definition for the purpose of enabling ESIM/moving VSAT moveable NTN terminal with priority.  [Fixed VSAT in FSS allocation – Companies to check RAN4 ToR to see if there is a restriction on fixed device in fixed spectrum]
Anyway, there are the following kinds of NTN terminals considering different scenarios and regulatory requirements, i.e. Fixed Land NTN terminal, moveable Land NTN terminal, aeronautical NTN terminal and maritime NTN terminal.
Since the scenarios are different for different kinds of NTN terminals and the demands for system performance are different in different scenarios, it’s very hard to derive one NTN terminal class or several NTN terminal classes in order to cover all the NTN terminals with phased antenna array implementation. Even if we consider one of these types, e.g. aeronautical NTN terminal, the sizes of aircraft are different. So it’s very difficult to only specify one NTN terminal class for aeronautical terminal. For Land NTN terminals and maritime NTN terminals, the same situation can be observed.
Observation 1: Due to different scenarios and demands of system performance, it’s very hard to specify several discrete NTN terminal classes to cover all kinds of NTN terminals with phased antenna array implementation.
Proposal 1: When specifying maximum output power requirements for NTN terminals, it’s better to consider some flexibility for NTN terminals due to different scenarios. UE declaration can be considered.
For Ka band NTN terminals, narrow beam can be observed for the real implementation in order to achieve higher antenna gain. Thus, it may be meaningless to specify spherical coverage for Ka band NTN terminals.
Observation 2: it is meaningless to specify spherical coverage for Ka band NTN terminals since narrow beam is implemented to achieve higher antenna gain.
Based on the analysis above, the framework of power class for FR2 UE is different from Ka band NTN terminals. It’s recommended to discuss what kinds of maximum output power should be specified for NTN terminals with phased array. At least, there is no need to specify Spherical coverage requirements for Ka band NTN terminals.
Proposal 2: There is no need to specify Spherical coverage requirements for Ka band NTN terminals.
Summary
Observation 1: Due to different scenarios and demands of system performance, it’s very hard to specify several discrete NTN terminal classes to cover all kinds of NTN terminals with phased antenna array implementation.
Proposal 1: When specifying maximum output power requirements for NTN terminals, it’s better to consider some flexibility for NTN terminals due to different scenarios. UE declaration can be considered.
Observation 2: it is meaningless to specify spherical coverage for Ka band NTN terminals since narrow beam is implemented to achieve higher antenna gain.
Proposal 2: There is no need to specify Spherical coverage requirements for Ka band NTN terminals.
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