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1. Introduction
According to the Rel-18 NR NTN enhancement WID, RAN4 has been mandated to study and identify NTN example band in above 10 GHz. 
The following assumptions are taken a baseline for this work:
· GSO and NGSO (e.g. LEO, MEO, HEO) based satellite access to be considered
· ESIM scenarios for NGSO in Ka band are not considered in this WI. 
· Targeted UE types: fixed and mobile VSAT. VSAT UE characteristics from TR38.821 to be considered in priority but additional NTN UE classes may be considered if justified
· Regarding mobile VSAT, three types of terminals and scenarios exist; airborne, maritime and land based ESIM. Which type(s) to be specified depends on the outcome of the regulation analysis and co-existence study.
· FDD mode is assumed for satellite operation above 10 GHz, while TDD mode is assumed for terrestrial operation in FR2
· The ITU-R harmonized Ka band will serve as reference
· Co-existence between overlapping NTN and TN band portions is out of scope of this work item. This aspect will be captured in the specification.
For co-existence studies, following considerations should be taken into account: 
· Relevant coexistence scenarios and analysis to be considered in RAN4, if and where applicable, to ensure that satellite bands introduced in 3GPP for NTN shall not impact the existing specifications and shall not cause degradation (in the sense of RAN4 co-existence studies) to networks in 3GPP specified terrestrial bands adjacent to the NTN band. In that, it is assumed that the NTN-TN adjacent band coexistence will be performed at the harmonized Ka band edges. The outcome is expected to be applicable to all NTN-TN adjacent band scenarios (if any) in the whole Ka band range where applicable and regulations allow.
· For all the above, RAN4 process as agreed for NTN in FR1 should be used for coexistence analysis in above 10 GHz bands.
 
From the RAN4 #104-bis-e to 107 meeting, agreements on some assumptions have been achieved. And the remaining issues have been discussed in this paper.
2. Discussions
Network layout model
In order to evaluate the worst situation of each scenario, to drop the NTN UE inside of TN network would much better, which has been reflected in the WF 107 annex 2. On the other hand, the deployment rules in annex 1 is the baisc deployment rules for NTN coexistance study.
Proposal 1: Consider the deployment an observation rules as listed in Annex 1 in the WF 107 (when NTN UEs are dropped at TN cluster edges) and Annex 3 in the WF 107 (when NTN UEs are dropped in TN) in the coexistence study.
In order to simply the coexistence study and reduce the work load, it is better to select the maximum and minimum vertical angle values as the assumption, for exmaple, 30 & 90 degree. 
Proposal 2: 30 & 90 degree NTN UE vertical angle towards the satellite for co-ex analysis.
Proposal 3: Assume NTN UE antenna points to the satellite accurately.
Simulation parameters 

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 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 4: 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 5: To comply with regulation, NTN UE operating with phased array antenna should build an un-equal weighted phased array pattern modelling, or 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 6: We propose to consider both NF candidates. And we suggest to start studying NTN UE with higher NF, and if the results revealed a lower NF is needed or can improve the study results or system performance, RAN4 would check the results for the NTN UE with lower NF.
3. Conclusion
Proposal 1: Consider the deployment an observation rules as listed in Annex 1 in the WF 107 (when NTN UEs are dropped at TN cluster edges) and Annex 3 in the WF 107 (when NTN UEs are dropped in TN) in the coexistence study.
Proposal 2: 30 & 90 degree NTN UE vertical angle towards the satellite for co-ex analysis.
Proposal 3: Assume NTN UE antenna points to the satellite accurately.

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 4: 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 5: To comply with regulation, NTN UE operating with phased array antenna should build an un-equal weighted phased array pattern modelling, or 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 6: We propose to consider both NF candidates. And we suggest to start studying NTN UE with higher NF, and if the results revealed a lower NF is needed or can improve the study results or system performance, RAN4 would check the results for the NTN UE with lower NF.
4. Simulation temporary results	
In these temporary results, the scenario of TN BS interfere with VSAT UE is considered. The assumptions VSAT UE 30 degrees vertical angle and randomly generated in the TN network area are used, in order to evaluate a worse situation. However, since the calibration is not finished and the co-ex study assumption discussion is not finished either, this results might be updated. 
	ACIR (dB)
	LEO600
	LEO1200
	GEO

	TN BS
	21
	21
	19
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