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1 Introduction

In RAN#94e meeting, the R18 WID on NR NTN (Non-Terrestrial Networks) enhancements was approved (the latest revised version can be found in [1]). Where one of main objectives in RAN4 is to introduce requirements for frequency bands above 10 GHz. In the last RAN4 meeting, there were some initial discussions for NTN UE in Ka-band with some high level agreement reached in [2]. In this contribution, we would like to provide our consideration for NTN UE in Ka-band.
2 Discussion
UE types

From the WID, it can be seen there are several targeted UE types: fixed and mobile VSAT and regarding mobile VSAT, three types of terminal and scenario exist; airborne, maritime and land based ESIM. Although there may be no enough time to define requirements for all above UE types. We need to give some high level on how to differentiate UE types. In the last meeting, there were some discussions for difference between fixed VSAT and ESIM and whether we need to specify separate power class for fixed VSAT and ESIM or not. From our view, the term VSAT and ESIM describe terminal types by different dimensions, where VSAT is classified by the dimension of antenna aperture, VSAT can be further divided into fixed VSAT and mobile VSAT (portable, airborne, maritime, vehicle and so on), while ESIM (Earth Station in Motion) should be equipped with mobile platform with 2/3-Axis Stabilized plus Auto Skew to track the GSO satellite for initial satellite tracking and further refinement due to the movement. From the above, it can be seen there is some crossover between the term VSAT and ESIM. We prefer to use fixed and mobile VSAT to distinguish the UE types, and mobile VSAT further classified by different mobile platform which is also aligned with the description in WID. 
Observation 1: the term VSAT and ESIM describe UE types by different dimensions
Observation 2: it could use fixed and mobile VSAT to distinguish the UE types, and mobile VSAT further classified by different mobile platform which is also aligned with the description in WID.
Test metrics

In the last meeting, the test metrics (conducted or radiated) for ka band has been discussed but no agreement achieved. 
From our view, because the antenna array gain should be considered from system performance for ka band, it is better only define radiated test metrics for ka band. However, we also recognized that the VSAT UE with parabolic antenna is very different from handheld UE type in term of integration of RF link and antenna. In our investigation on the commercially available product, the VSAT UE with parabolic antenna usually has a separate architecture between RF link and antenna, thus it seems conducted test could be possible for this UE type. However, if conducted test is considered, as most of the regulation requirements are specified as EIPR, it should be studied how to meet those EIRP requirements with conducted test. In addition, for the purpose of integration and miniaturization, there are also some VSAT UE types with phase antenna array. For these UE types, only radiate is feasible.
Observation 3: because the antenna array gain should be considered from system performance for ka band, it is better only define radiated test metrics for ka band.
Observation 4: conducted test could be possible for VSAT UE with parabolic antenna.
Observation 5: if conducted test is adopted, it should be studied how to meet those regulation requirements specified as EIRP
Observation 6: conducted test is not feasible for VSAT UE with phase antenna array.
Power class
In the last meeting, it was agreed that define one new power class for NTN UE, whether the power class is applicable to fixed, movable NTN device, or both should be further study. From our view, if possible, it is better to choose a typical power class to accommodate both fixed VSAT and mobile VSAT. Regarding the detail value of the power class, it also depends on which test metrics is used. If there is no request from satellite operator, the following UE characteristics from Ts 38.821 could be as start point to define the new power class.
Table 6.1.1.1-3: UE characteristics for system level simulations (cited from Ts38.821 [3])

	Characteristics
	VSAT (Note 2)

	Frequency band
	Ka band(i.e. 30 GHz UL and 20 GHz DL)

	Antenna type and configuration
	Directional

Section 6.4.1 of [2] with 60 cm equivalent aperture diameter

	Polarisation
	circular

	Rx Antenna gain 
	39.7 dBi 

	Antenna temperature
	150 K

	Noise figure
	1.2 dB

	Tx transmit power
	2 W (33 dBm)

	Tx antenna gain
	43.2 dBi

	NOTE 1:
Moving platforms (e.g., aircrafts, vessels), building mounted devices. These values are provided for information.

NOTE 2:
VSAT terminal characteristics could be implemented with phased array antenna


Proposal 1: the UE characteristics from Ts 38.821 could be as starting point to define the new power class.
3 Conclusion

In this paper, we give some initial high level considerations on the objective above 10 GHz and make the following observations and proposals:
Observation 1: the term VSAT and ESIM describe UE types by different dimensions
Observation 2: it could use fixed and mobile VSAT to distinguish the UE types, and mobile VSAT further classified by different mobile platform which is also aligned with the description in WID.

Observation 3: because the antenna array gain should be considered from system performance for ka band, it is better only define radiated test metrics for ka band.
Observation 4: conducted test could be possible for VSAT UE with parabolic antenna.
Observation 5: if conducted test is adopted, it should be studied how to meet those regulation requirements specified as EIRP

Observation 6: conducted test is not feasible for VSAT UE with phase antenna array.
Proposal 1: the UE characteristics from Ts 38.821 could be as starting point to define the new power class.
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