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In RAN1 #98bis meeting [1], a set of agreements were reached on simulation assumptions for calibration purpose and performance evaluation purpose.
Agreement:
Calibration results and link budgets should be computed assuming no depolarization loss. 
· For handheld use cases, on the downlink, it is assumed that a combination of the two Rx branches allows to prevent depolarization loss.
Agreement:
For handheld use cases, on the uplink, 
· A 3dB depolarization loss should be taken into account assuming polarization reuse is applied and satellite reception implements circular polarization (e.g., for frequency reuse 4 case)
· A 0dB depolarization loss can be assumed when satellite reception implements dual polarization per beam (e.g., for the frequency reuse 1 and 3 cases)
Agreement:
The computation of the CIR as per the previous agreement is clarified as follows.	
· Compute CIR for uplink by averaging over 10 simultaneously transmitting UEs (applies to both handheld and VSAT cases) randomly distributed over the reference beam (UE coverage assumption of table 6.1.1-5 in TR 38.821).
· The averaging should be performed over multiple realizations. 
· Compute CIR for downlink averaging over UEs randomly distributed over the reference beam.
Agreement:
For the CIR/CNR/CNIR value computation for link budgets, the minimum elevation angle of the reference beam boresight should be set to 12.5° for the GEO Set-1 case, to ensure that the reference beam footprint is completely on Earth. 
Agreement:
PAPR optimizations for downlink channels are not necessary to be specified for NTN at least for Rel-17.
Agreement:
For the CIR/CNR/CNIR value computation for link budgets, the minimum elevation angle of the reference beam boresight should be set to 20° for the GEO Set-2 case, to ensure that the reference beam footprint is completely on Earth.

Based on above agreements, the link budget results were updated accordingly. In this contribution, we provided the calibration results for CNR and CNIR distribution in selected NTN scenarios.

Discussion  
Link budget of NTN    
Based on last meeting agreed prioritized scenarios, we provide the DL simulation results. 
The selected scenarios are shown in the following table:

Table 1: List of calibration study cases
	Case
	Satellite orbit
	Satellite parameter set
	Central beam elevation
	Terminal
	Frequency Band
	Frequency/ Polarization Reuse

	1
	GEO
	Set 1
	45 deg
	VSAT
	Ka-band
	Option 1

	2
	GEO
	Set 1
	45 deg
	VSAT
	Ka-band
	Option 2

	3*
	GEO
	Set 1
	45 deg
	VSAT
	Ka-band
	Option 3

	4*
	GEO
	Set 1
	45 deg
	Handheld
	S-band
	Option 1

	5*
	GEO
	Set 1
	45 deg
	Handheld
	S-band
	Option 2

	6
	LEO-600
	Set 1
	90 deg
	VSAT
	Ka-band
	Option 1

	7
	LEO-600
	Set 1
	90 deg
	VSAT
	Ka-band
	Option 2

	8*
	LEO-600
	Set 1
	90 deg
	VSAT
	Ka-band
	Option 3

	9
	LEO-600
	Set 1
	90 deg
	Handheld
	S-band
	Option 1

	10
	LEO-600
	Set 1
	90 deg
	Handheld
	S-band
	Option 2

	11*
	LEO-1200
	Set 1
	90 deg
	VSAT
	Ka-band
	Option 1

	12*
	LEO-1200
	Set 1
	90 deg
	VSAT
	Ka-band
	Option 2

	13*
	LEO-1200
	Set 1
	90 deg
	VSAT
	Ka-band
	Option 3

	14
	LEO-1200
	Set 1
	90 deg
	Handheld
	S-band
	Option 1

	15
	LEO-1200
	Set 1
	90 deg
	Handheld
	S-band
	Option 2

	16**
	GEO
	Set 2
	45 deg
	VSAT
	Ka-band
	Option 1

	17**
	GEO
	Set 2
	45 deg
	VSAT
	Ka-band
	Option 2

	18**
	GEO
	Set 2
	45 deg
	VSAT
	Ka-band
	Option 3

	19**
	GEO
	Set 2
	45 deg
	Handheld
	S-band
	Option 1

	20**
	GEO
	Set 2
	45 deg
	Handheld
	S-band
	Option 2

	21**
	LEO-600
	Set 2
	90 deg
	VSAT
	Ka-band
	Option 1

	22**
	LEO-600
	Set 2
	90 deg
	VSAT
	Ka-band
	Option 2

	23**
	LEO-600
	Set 2
	90 deg
	VSAT
	Ka-band
	Option 3

	24**
	LEO-600
	Set 2
	90 deg
	Handheld
	S-band
	Option 1

	25**
	LEO-600
	Set 2
	90 deg
	Handheld
	S-band
	Option 2

	26**
	LEO-1200
	Set 2
	90 deg
	VSAT
	Ka-band
	Option 1

	27**
	LEO-1200
	Set 2
	90 deg
	VSAT
	Ka-band
	Option 2

	28**
	LEO-1200
	Set 2
	90 deg
	VSAT
	Ka-band
	Option 3

	29**
	LEO-1200
	Set 2
	90 deg
	Handheld
	S-band
	Option 1

	30**
	LEO-1200
	Set 2
	90 deg
	Handheld
	S-band
	Option 2

	Note 1 : no star = 1st priority, * = second priority scenario, ** = third priority scenario 


For selected scenario with first priorities, the link budget result is shown in the table 2 and table 3.

[bookmark: _GoBack]Based on the selected scenarios and agreed assumption, link budget results in DL and UL are shown in table 2 and table 3.

Table 2: link budget result for DL 
	
	Case 1
	Case 2
	Case 6
	Case 7
	Case 9
	Case 10
	Case 14
	Case 15

	Frequency [GHz]
	20.00
	20.00 
	20.00
	20.00
	2.00
	2.00
	2.00
	2.00

	TX: EIRP [dBm]
	96.02
	91.25 
	60.02
	55.25
	78.77
	74.00
	84.77
	80.00

	RX: G/T [dB/T]
	15.86
	15.86 
	15.86
	15.86
	-31.61
	-31.61
	-31.61
	-31.61

	Bandwidth [MHz]
	400.00
	133.33 
	400.00
	133.33
	30.00
	10.00
	30.00
	10.00

	Free space path loss [dB]
	210.58
	210.58 
	179.10
	179.10
	159.10
	159.10
	164.49
	164.49

	Atmospheric loss [dB]
	1.50
	1.50 
	0.52
	0.52
	0.07
	0.07
	0.07
	0.07

	Shadow fading margin [dB]
	0.00
	0.00 
	0.00
	0.00
	3.00
	3.00
	3.00
	3.00

	Scintillation Loss [dB]
	1.08
	1.08 
	0.30
	0.30
	2.20
	2.20
	2.20
	2.20

	Polarization loss [dB]
	0.00
	0.00 
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Additional losses [dB]
	0.00
	0.00 
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	CNR [dB]
	11.30
	11.30
	8.54
	8.54
	6.62
	6.62
	7.23
	7.23

	CIR [dB]
	4.83
	13.07
	4.78
	13.04
	2.58
	12.86
	4.62
	12.88

	CINR [dB]
	4.00
	9.26
	3.26
	7.22
	0.45
	5.69
	2.72
	6.18



Table 3: link budget result for UL 
	
	Case 1
	Case 2
	Case 6
	Case 7
	Case 9
	Case 10
	Case 14
	Case 15

	Frequency [GHz]
	30.00
	30.00 
	30.00
	30.00
	2.00
	2.00
	2.00
	2.00

	TX: EIRP [dBm]
	76.21
	76.21 
	76.21
	76.21
	23.01
	23.01
	23.01
	23.01

	RX: G/T [dB/T]
	28.00
	28.00 
	13.00
	13.00
	1.10
	1.10
	1.10
	1.10

	Bandwidth [MHz]
	400.00
	133.33 
	400.00
	133.33
	0.36
	0.36
	0.36
	0.36

	Free space path loss [dB]
	214.10
	214.10 
	182.62
	182.62
	159.10
	159.10
	164.49
	164.49

	Atmospheric loss [dB]
	1.44
	1.44 
	0.50
	0.50
	0.07
	0.07
	0.07
	0.07

	Shadow fading margin [dB]
	0.00
	0.00 
	0.00
	0.00
	3.00
	3.00
	3.00
	3.00

	Scintillation Loss [dB]
	1.08
	1.08 
	0.30
	0.30
	2.20
	2.20
	2.20
	2.20

	Polarization loss [dB]
	0.00
	0.00 
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Additional losses [dB]
	0.00
	0.00 
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	CNR [dB]
	0.17
	4.94
	18.37
	23.14
	2.78
	2.78
	-2.61
	-2.61



Proposal 1: capture the results in table 2 and table 3 into TR 38.821.
Conclusions
In this contribution, we provided the link budget result based on agreed assumptions. Then we propose:
Proposal 1: Capture table 2 and table 3 results into TR 38.821.
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