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1 Introduction
This document discusses the remaining open issues related to the coexistence simulation assumptions for the NTN enhancements in the scope of the NTN enhancements WI ([1]), going through the remaining open issues listed in the Way Forward [2] agreed in last RAN4#107 meeting, and coming back on some unclarities in the simulation assumptions ([3]).
2 Discussion
Remaining open issues 
FRF and channel bandwidth
In last RAN4#107 meeting, it was agreed ([2]) to consider FRF=2 with two polarizations for the NTN simulation assumptions. 
From the previous agreements, the TN and NTN channel BW should be 200 MHz. Using the same channel bandwidht for both NTN and TN will simplify the simulation work, not having to scale ACIR accordingly.
However, to our understanding, with a FRF=2, each NTN beam will only operate 100 MHz channel bandwidth. 
To avoid this, we would make the following proposal: 
Proposal1: The NTN system channel bandwith should be 400 MHz, meaning each NTN beam will operate 200 MHz channel bandwidth signal for FRF=2.
Number of RBs per NTN Ues in UL
According to the simulation assumptions  document ([3]), only 2 RBs should be scheduled per UE in UL: 
[image: ]
This would be realistic for FR1 consdiering the link budget for this frequency range, but not for FR2 as NTN UE could support much higher output power and antenna gain. 
Checking TR 38.821 (Figure 1), the link budget study has indeed considered only 2 RBs for the S-band, but for other bands, it considered ”system bandwidth / FRF” which, even if this could be challenging, would make more sense. 
[image: ]
[bookmark: _Ref142645496]Figure 1: Extract from TR 38.821 - Table 6.1.3.2-1

[bookmark: OLE_LINK1]Considering the agreed assumptions, the number of RBs per NTN UE in UL should then be: 132/10 = 13 RBs. 

Proposal2: Consider NRB / 10 per NTN UE in UL where NRB is the transmission bandwidth configuration of the signal operating in the NTN beam (i.e NRB= 132 for 200 MHz channel BW signal).
Elevation angle
For the calibration, it was agreed to consider an elevation angle of 90 and 30 degrees. But, if 90 degrees was also agreed, the other elevation angle was not yet decided. 
For FR1, RAN4 used 45 degrees as second elevation angle. Nevertheless, after further checking studies, we noticed ITU is considering much lower elevation angles for their coexistence studies, as low as 10 degrees. 
Based on this, for consistency reason, we initially proposed to also consider 10 degrees as a second case for SAN elevation angle. Nevertheless, we would also accept a compromised value of 20 degrees to address concerns from some companies. 
Proposal3: Consider 20 degrees as second SAN elevation angle case in the NTN coexistence studies. 
NTN UE and phased array antenna
RAN4 discussed in past meetings if simulations with NTN UE phased array antenna should be considered or not. Some companies argued that the coexistence simulations results will be similar considering NTN UE antenna parabolic or NTN UE phased array antenna, but no consensus was reached. 
Also, no agreement was made so far on any NTN UE phased array antenna parameters. There have been several proposals in the past RAN4 meetings, wihout any very detailed discussion and so no conclusion.
Based on the above observations, as there was no consensus on the equivalence of coexistence results considering phased array antenna and parabolic antenna for NTN UE, in the absence of agreed parameters for NTN UE phased array antenna, the consequence would be that NTN UE with phased array antenna will not be supported in TS 38.101-5 in this Release. 
From the past dicussion in UE RF sessions, we understood this would not be acceptable. We would then encourage proponents to agree on NTN UE antenna parameters in this meeting.
Proposal4: As there was no concensus on the equivalence of the simulations results with NTN UE antenna parabolic or with NTN UE phased array antenna, an agreement should be reached in this RAN4#108 meeting on NTN UE phased array antenna parameters. Without any agreement, such UE type of antenna would be out of scope of Release 18.
SAN and NTN UE antenna model
Before this RAN4#108 meeting, interested companies had some emails discussion to clarify which antenna model should be considered for SAN and NTN UE antenna model. From the last emails, it seems most companies, including us, suggested to use the following model. 
Proposal5: Use the following antenna model for SAN and NTN UE: 


Also, as mentioned in the emails discussion and to avoid any ambiguity, it should be clarified that the SAN antenna aperture should be determined from the agreed half power beamwidth values.
Other
We noticed in table 2.3.1-2 that the SCS value for 400 MHz channel BW is not correct. Currently, it’s stated that the SCS is 240 kHz, while it should still be 120 kHz.
Also, in that same table, the HPBW shoudl be aligned with the values agreed in section 2.4.1 for consistency.

	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Satellite altitude
	35786 km
	1200 km
	600 km

	Payload characteristics for DL transmissions

	Satellite EIRP density
	Ka-band
(i.e. 20 GHz for DL)
	40 dBW/MHz
	10 dBW/MHz
	4 dBW/MHz

	Satellite max TX power in dBm
	BW (MHz)
	
	200
	400
	200
	400
	200
	400

	
	SCS kHz
	
	120
	240
	120
	240
	120
	240

	
	NRB
	
	132
	264
	132
	264
	132
	264

	Satellite Tx max Gain
	
	58.5 dBi
	38.5 dBi
	38.5 dBi

	3dB beamwidth or HPBW (Half-Power BandWidth) of main central beam
	
	0.1765 deg
	1.7647 deg
	1.7647 deg

	ABS (Adjacent Beam Spacing) of adjacent beams from the central beam
	
	Note 1
	Note 1
	Note 1

	Satellite beam diameter
	
	110 km
	40 km
	20 km

	Payload characteristics for UL transmissions

	[bookmark: OLE_LINK62]G/T
	Ka-band (i.e. 30 GHz for UL)
	28 dB K-1
	13 dB K-1
	13 dB K-1

	Satellite Rx max Gain
	
	58.5 dBi
	38.5 dBi
	38.5 dBi



Proposal6: In table 2.3.1-2 (R4-2309971), update SCS values for 400 MHz channel BW to 120 kHz and align HPBW values with the agreed values in section 2.4.1.



2. Conclusion
In this contribution, we analyzed the remaining open issues and inconsistencies for the NTN Ka-band coexistence study. We made the following proposals:
Proposal1: The NTN system channel bandwith should be 400 MHz, meaning each NTN beam will operate 200 MHz channel bandwidth signal for FRF=2.
Proposal2: Consider NRB / 10 per NTN UE in UL where NRB is the transmission bandwidth configuration of the signal operating in the NTN beam (i.e NRB= 132 for 200 MHz channel BW signal).
Proposal3: Consider 20 degrees as second SAN elevation angle case in the NTN coexistence studies. 
Proposal4: As there was no concensus on the equivalence of the simulations results with NTN UE antenna parabolic or with NTN UE phased array antenna, an agreement should be reached in this RAN4#108 meeting on NTN UE phased array antenna parameters. Without any agreement, such UE type of antenna would be out of scope of Release 18.
Proposal6: In table 2.3.1-2(R4-2309971), update SCS values for 400 MHz channel BW to 120 kHz and align HPBW values with the agreed values in section 2.4.1.
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Table 2.3-2 Other parameters for NTN

Parameters NTN Remark
Carier frequency 27GHz(UL) / 17GHz(DL)
The number of active UE (UL) 10 UEs and
The number of active UE (DL) 1 Same with TN
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DL: systerr; bén;iwidth/ frequer;cy reuse ;actor
UL:
UL in S-band (handheld UE): 360 kHz
Otherwise: system bandwidth/ frequency reuse factor
Note: The UL bandwidth may be a challenge.





