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Introduction
In last #107 meeting, the WF had captured the agreed progress in this topic. In this paper, we continue the discussion on this topic based on the agreed WF.
Discussions
Difference in Phased array and Parabolic array of NTN UE:
In our previous T-Doc R4-2308784, we had explained with numerical analysis that the phased array antenna with existing antenna pattern modelling would cause compliance issue when its beam can only be steered electronically.

	R4-2308784

Observation: For the parabolic antenna, the mechanical scanning of the beam will not impact the antenna or beam pattern, it will only shift the antenna pattern to the mechanical-tilted directions.
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Observation: For phased-array antenna, after electrical tilting, the off-axis eirp will exceed the S-524 mask because of the sidelobe distortion due to phased-shift nature of the AAS antenna. In this case, in order to meet S-524 off-axis eirp mask, the NTN UE power had to be reduced to lower its side lobe.
Following figures shows the 40x40 phased array referring to R4-2305383 with adjusted power may results in failure to meet compliance of ITU-R S.524 off-axis eirp mask when it electronically tilting its beam with certain degrees, e.g. 30, 60 in figures.
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Observation 1: The traditional 3GPP phased array pattern modelling assumed equally weighted elements for array pattern. The phased array with such pattern would cause off-eirp exceedance if the beam steering is totally dependent on electronically steering, i.e. by phase shifters. 

Observation 2: To comply with off-axis eirp regulations, the phased array of NTN UE need to either have un-equally weighted phased array antenna; or a steering method combining both mechanical steering (by antenna holder) and electronical steering (by phase shifters).

Proposal 1: Based on our observations, the phased array could be considered but its antenna pattern and/or steering method must make sure its transmission can comply with regulations.

Proposal 2: To comply with regulation, NTN UE operating with phased array antenna should build an un-equal weighted phased array pattern modelling, or it should be operated with a hybrid steering method combining both mechanical and electronical tilting should be assumed.


Noise Figure
Observation 3: From the discussion in RAN4 #107 meeting, different proponents had expressed the NF is not related to whether its phased array or parabolic antenna. The discussion leads to the cost of NTN UE seems to be the gap of different noise figure performances. 
Proposal 3: We suggest to progress the study with one NF value with higher priority. If the study indicates unacceptable capability in NTN UE Rx side, then we can always consider the other NF option to make sure the final conclusion are made by considering both options
Conclusion
Observation 1: The traditional 3GPP phased array pattern modelling assumed equally weighted elements for array pattern. The phased array with such pattern would cause off-eirp exceedance if the beam steering is totally dependent on electronically steering, i.e. by phase shifters. 

Observation 2: To comply with off-axis eirp regulations, the phased array of NTN UE need to either have un-equally weighted phased array antenna; or a steering method combining both mechanical steering (by antenna holder) and electronical steering (by phase shifters).

Proposal 1: Based on our observations, the phased array could be considered but its antenna pattern and/or steering method must make sure its transmission can comply with regulations.

Proposal 2: To comply with regulation, NTN UE operating with phased array antenna should build an un-equal weighted phased array pattern modelling, or it should be operated with a hybrid steering method combining both mechanical and electronical tilting should be assumed.

Observation 3: From the discussion in RAN4 #107 meeting, different proponents had expressed the NF is not related to whether its phased array or parabolic antenna. The discussion leads to the cost of NTN UE seems to be the gap of different noise figure performances. 
Proposal 3: We suggest to progress the study with one NF value with higher priority. If the study indicates unacceptable capability in NTN UE Rx side, then we can always consider the other NF option to make sure the final conclusion are made by considering both options
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