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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
In June 2018, the study item “Study on NR to support non-terrestrial networks” was completed. Potential impacts have been identified (see [1] for the full list) and solutions are currently investigated in the study item “Solutions on NR to support non-terrestrial networks”[2]. 
During 3GPP RAN WG1 meeting in Prague the calibration and link budget framework for single satellite simulations has been successfully completed and captured in [2] and [3]. Some additional clarifications were completed during last meeting in China.
The first part of this document aims to present the final results obtained for calibration. The second part of the document presents the link budgets analysis.


2. Second stage calibration results on downlink transmissions
The final calibration results obtained for downlink transmissions have been computed for all the study cases identified as first and second priorities. The excel document Stage_3_Calibration_Results_For_NTN.xlsx capturing these stage 3 calibration results has been attached with this file.
In particular, the following recommendations have been addressed before running stage 3 calibration simulations :
· For downlink transmission involving handheld devices, it is assumed that a combination of the two Rx branches allows to prevent depolarization loss.



Figure 1 : DL RX/TX configuration for Handheld use cases
3. Second stage calibration results analysis
When the frequency reuse factor is set to 1, the CIR observed values are quite low (approx. -1.1 dB @ 50%) w.r.t to CNR values. Therefore, the CINR values is almost entirely driven by the CIR values. On the other hand, the available bandwidth per beam is maximal. 
When the frequency reuse factor is set to 3, the CIR observed values are much more higher (approx.. 9 dB @ 50%). In some cases, these CIR values are in the same order of magnitude than the CNR values. As a consequence, the CINR observed values are relatively high (e.g.  7.6 dB @ 50%  for study case 7 – LEO-600km in Ka-Band, 8.17 dB @ 50% for study case 10 – LEO-600km in S-Band). However, the available bandwidth per beam is divided by 3 in these conditions.
One could already feel that some trade-offs should be carried out before picking the right configuration in order to optimize the system capacity.

Calibration results show that some trade-offs should be carried between the frequency reuse factor and the bandwidth available in order to optimize the system capacity.
One can go even further in the process. The satellite design can be adapted based on the observed results and the potential trade-off outputs. Traditionally, a good approach can be to balance the link budget such that CIR and CNR values are in the same order of magnitude. This can be done by :
· Revisiting the beam layout (Adjacent Beam Spacing settings)
· Revisiting the satellite parameters (antenna size, satellite power, …)
· Revisiting the system design (min elevation angle, constellation design update)
One can observe that the CNR values for study cases 4 and 5 (GEO in S-Band with handheld terminals) are quite low (e.g. 3.38dB @ 50 % for study case 5) despite the good satellite performances (large antenna, high on-board power). Therefore, achieving high throughputs in these conditions may be more challenging since we are directly limited by the terminal’s RF capabilities.

For GEO study cases in S-Band involving handheld terminals, throughput performance is limited by the terminals’ RF capabilities.
Table 1 : Calibration results summary
	Study Cases
	SC1
	SC2
	SC3
	SC4
	SC5

	DL CIR
	@5%
	-3,2
	8,1
	9,6
	-3,2
	7,7

	
	@50 %
	-1,1
	9,0
	9,8
	-1,1
	9,0

	
	@95%
	1,1
	9,1
	10,1
	1,1
	9,4

	DL CINR
	@5%
	-3,2
	5,6
	6,1
	-3,9
	1,5

	
	@50 %
	-1,3
	7,4
	8,1
	-2,1
	3,4

	
	@95%
	0,9
	8,4
	9,2
	-0,1
	5,0

	Study Cases
	SC6
	SC7
	SC8
	SC9
	SC10

	DL CIR
	@5%
	-3,0
	8,3
	9,7
	-3,0
	8,3

	
	@50 %
	-1,1
	9,0
	9,8
	-1,1
	9,0

	
	@95%
	1,1
	9,2
	10,1
	1,1
	9,1

	DL CINR
	@5%
	-3,2
	6,7
	7,6
	-3,1
	7,3

	
	@50 %
	-1,3
	7,6
	8,1
	-1,2
	8,2

	
	@95%
	0,8
	7,9
	8,6
	1,0
	8,4

	Study Cases
	SC11
	SC12
	SC13
	SC14
	SC15

	DL CIR
	@5%
	-3,0
	8,3
	9,7
	-3,0
	8,3

	
	@50 %
	-1,1
	9,0
	9,8
	-1,1
	9,0

	
	@95%
	1,0
	9,1
	10,1
	1,1
	9,1

	DL CINR
	@5%
	-3,2
	6,6
	7,6
	-3,1
	7,3

	
	@50 %
	-1,3
	7,6
	8,1
	-1,2
	8,2

	
	@95%
	0,8
	7,8
	8,6
	1,0
	8,4



It is proposed to capture calibration results in TR38.821 in the form of a  summary table  based on Table 1.

======================== Start of TP for TR 38.821 =============================
[bookmark: _Toc19214735]6.1.1	System level simulations

Based on System Level Simulation assumptions for calibration described in Table 6.1.1-5, the results of CIR and CINR simulated on DL transmissions are reported in Table 6.1.1-10. These results are representative of the performance reported in the companies’ contributions.
Table 6.1.1-10: Results of CIR and CINR simulated on DL transmission for calibration
	Study Cases
	SC1
	SC2
	SC3
	SC4
	SC5

	DL CIR
	@5%
	[-3,2]
	[8,1]
	[9,6]
	[-3,2]
	[7,7]

	
	@50 %
	[-1,1]
	[9,0]
	[9,8]
	[-1,1]
	[9,0]

	
	@95%
	[1,1]
	[9,1]
	[10,1]
	[1,1]
	[9,4]

	DL CINR
	@5%
	[-3,2]
	[5,6]
	[6,1]
	[-3,9]
	[1,5]

	
	@50 %
	[-1,3]
	[7,4]
	[8,1]
	[-2,1]
	[3,4]

	
	@95%
	[0,9]
	[8,4]
	[9,2]
	[-0,1]
	[5,0]

	Study Cases
	SC6
	SC7
	SC8
	SC9
	SC10

	DL CIR
	@5%
	[-3,0]
	[8,3]
	[9,7]
	[-3,0]
	[8,3]

	
	@50 %
	[-1,1]
	[9,0]
	[9,8]
	[-1,1]
	[9,0]

	
	@95%
	[1,1]
	[9,2]
	[10,1]
	[1,1]
	[9,1]

	DL CINR
	@5%
	[-3,2]
	[6,7]
	[7,6]
	[-3,1]
	[7,3]

	
	@50 %
	[-1,3]
	[7,6]
	[8,1]
	[-1,2]
	[8,2]

	
	@95%
	[0,8]
	[7,9]
	[8,6]
	[1,0]
	[8,4]

	Study Cases
	SC11
	SC12
	SC13
	SC14
	SC15

	DL CIR
	@5%
	[-3,0]
	[8,3]
	[9,7]
	[-3,0]
	[8,3]

	
	@50 %
	[-1,1
	[9,0]
	[9,8]
	[-1,1]
	[9,0]

	
	@95%
	[1,0]
	[9,1]
	[10,1]
	[1,1]
	[9,1]

	DL CINR
	@5%
	[-3,2]
	[6,6]
	[7,6]
	[-3,1]
	[7,3]

	
	@50 %
	[-1,3
	[7,6]
	[8,1]
	[-1,2]
	[8,2]

	
	@95%
	[0,8]
	[7,8]
	[8,6]
	[1,0]
	[8,4]



[bookmark: _Toc23403905]6.1.2	Link level simulations
============================== Text Omitted ================================
========================= End of TP for TR 38.821 =============================
4. Link budget analysis
The link budget results obtained for downlink and uplink transmissions have been computed for all the study cases identified as first priority. The excel document Stage_3_Linkbudget_Results_For_NTN.xlsx capturing these results has been also attached with this file.
In particular, the following recommendations have been addressed :
· Average CIR :
	Average CIR within a satellite beam
	Based on single satellite system-level calibration methodology, statistics are only collected for the UEs located in the central beam of the 19-beamlayout. 
The central beam boresight direction is computed based on the target elevation angle assumption.
When the generated beam has a partial or full coverage outside the earth, it is discarded.
For DL calibration,
· CIR is computed by averaging over UEs randomly distributed over the reference beam (UE coverage assumption of Table 6.1.1-5 in TR 38.821).(See Figure Y.1).
For UL calibration, 
· For both VSAT and Handheld device, the channel bandwidth equals the system bandwidth allocated to each beam divided by 10.
· The devices  in one beam are allocated on adjacent frequency resources. The same resource allocation is assumed for all the beams.
· CIR is computed by averaging over 10 simultaneously transmitting UEs randomly distributed over the reference beam (UE coverage assumption of Table 6.1.1-5 in TR 38.821). (See Figure Y.2)
· The averaging should be performed over multiple realizations.


· For downlink transmission involving handheld devices, it is assumed that a combination of the two Rx branches allows to prevent depolarization loss.
· For uplink transmission involving handheld devices, a 0dB depolarization loss is considered assuming satellite reception implements dual polarization per beam 
Last considerations concerning link budget analysis assumptions :
4.1.1 Beam layout symmetry and discarded beams
During calibration, the beam layout definition in UV plane was not explicitly defined. Indeed, the beam layout was symmetrical in all cases so all the choice of orientation would result in the same geometry configuration on ground.

However, for average CIR computation, it has been decided to discard the generated beams which have a partial or full coverage outside the earth. As a consequence, the beam layout orientation may have an impact because the discarded beams may be different based on the orientation choice. At the end, having different definitions of the discarded beams will result in different CIR results.

The beam layout orientation may have an impact because the discarded beams may be different based on the orientation choice. At the end, having different definitions of the discarded beams will result in different CIR results.
However, all these orientation choices are valid and can be implemented at some point. As a consequence, it is proposed to capture the average CIR (in linear scale or log scale) between all the values proposed by the different companies. 
It is proposed to capture in TR38.821 the average CIR between all the values proposed by the different companies. RAN1 to decide whether linear mean or log mean must be considered
Link budget results
The link budget outputs are CINR values. It should be noted that link budgets assumptions tend to be pessimistic. However, the CINR values proposed in this analysis are not representative of the worst-case scenarios.
Pessimistic assumptions :
· Small elevation angles are considered. Therefore, the free space loss and atmospheric values are pessimistic. 
· The value considered for ionospheric scintillation loss is very pessimistic.
· The value considered for shadow fading is quite pessimistic.
Non-pessimistic assumptions :
· The terminal is located at the beam center. Therefore, the satellite antenna gain is maximal.
· Ideal tracking is assumed for the directive terminals (VSAT).
· Line of sight conditions are assumed.
· Clear sky conditions are assumed. Therefore, the additional propagation losses and the G/T degradation due to the rain fading are not considered.
· The mean interference level is considered for CIR.
The CINR values presented in the link budget analysis tends to be pessimistic but they are not representative of the worst case scenarios.
Table 2 : Link budget results considering CIR linear mean
	Case
	Case 1
	Case 2
	Case 3

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	20,0
	30,0
	20,0
	30,0
	20,0
	30,0

	TX : EIRP [dBW]
	66,0
	46,2
	61,2
	46,2
	63,0
	46,2

	TX : EIRP [dBm]
	96,0
	76,2
	91,2
	76,2
	93,0
	76,2

	RX: G/T [dB/T]
	15,9
	28,0
	15,9
	28,0
	15,9
	28,0

	Bandwidth [MHz]
	400,0
	400,0
	133,3
	133,3
	200,0
	200,0

	Free space path loss [dB]
	210,6
	214,1
	210,6
	214,1
	210,6
	214,1

	Atmospheric loss [dB]
	1,2
	1,2
	1,2
	1,2
	1,2
	1,2

	Shadow fading margin [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	Scintillation Loss [dB]
	1,1
	1,1
	1,1
	1,1
	1,1
	1,1

	Polarization loss [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	Additional losses [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	CNR [dB]
	11,6
	0,5
	11,6
	5,2
	11,6
	3,5

	CIR [dB]
	2,5
	2,4
	14,0
	13,8
	13,1
	12,9

	CINR [dB]
	2,0
	-1,7
	9,6
	4,7
	9,3
	3,0

	Case
	Case 4
	Case 5
	Case 6

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	2,0
	2,0
	2,0
	2,0
	20,0
	30,0

	TX : EIRP [dBW]
	73,8
	-7,0
	69,0
	-7,0
	30,0
	46,2

	TX : EIRP [dBm]
	103,8
	23,0
	99,0
	23,0
	60,0
	76,2

	RX: G/T [dB/T]
	-31,6
	19,0
	-31,6
	19,0
	15,9
	13,0

	Bandwidth [MHz]
	30,0
	0,4
	10,0
	0,4
	400,0
	400,0

	Free space path loss [dB]
	190,6
	190,6
	190,6
	190,6
	179,1
	182,6

	Atmospheric loss [dB]
	0,2
	0,2
	0,2
	0,2
	0,5
	0,5

	Shadow fading margin [dB]
	3,0
	3,0
	3,0
	3,0
	0,0
	0,0

	Scintillation Loss [dB]
	2,2
	2,2
	2,2
	2,2
	0,3
	0,3

	Polarization loss [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	Additional losses [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	CNR [dB]
	0,0
	-10,9
	0,0
	-10,9
	8,5
	18,4

	CIR [dB]
	7,9
	6,4
	14,5
	14,9
	2,3
	3,5

	CINR [dB]
	-0,6
	-11,0
	-0,1
	-10,9
	1,4
	3,4

	Case
	Case 7
	Case 8
	Case 9

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	20,0
	30,0
	20,0
	30,0
	2,0
	2,0

	TX : EIRP [dBW]
	25,2
	46,2
	27,0
	46,2
	48,8
	-7,0

	TX : EIRP [dBm]
	55,2
	76,2
	57,0
	76,2
	78,8
	23,0

	RX: G/T [dB/T]
	15,9
	13,0
	15,9
	13,0
	-31,6
	1,1

	Bandwidth [MHz]
	133,3
	133,3
	200,0
	200,0
	30,0
	0,4

	Free space path loss [dB]
	179,1
	182,6
	179,1
	182,6
	159,1
	159,1

	Atmospheric loss [dB]
	0,5
	0,5
	0,5
	0,5
	0,1
	0,1

	Shadow fading margin [dB]
	0,0
	0,0
	0,0
	0,0
	3,0
	3,0

	Scintillation Loss [dB]
	0,3
	0,3
	0,3
	0,3
	2,2
	2,2

	Polarization loss [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	Additional losses [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	CNR [dB]
	8,5
	23,1
	8,5
	21,4
	6,6
	2,8

	CIR [dB]
	12,2
	13,1
	13,7
	14,4
	2,4
	3,5

	CINR [dB]
	7,0
	12,7
	7,4
	13,6
	1,0
	0,1

	Case
	Case 10
	Case 11
	Case 12

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	2,0
	2,0
	20,0
	30,0
	20,0
	30,0

	TX : EIRP [dBW]
	44,0
	-7,0
	36,0
	46,2
	31,2
	46,2

	TX : EIRP [dBm]
	74,0
	23,0
	66,0
	76,2
	61,2
	76,2

	RX: G/T [dB/T]
	-31,6
	1,1
	15,9
	13,0
	15,9
	13,0

	Bandwidth [MHz]
	10,0
	0,4
	400,0
	400,0
	133,3
	133,3

	Free space path loss [dB]
	159,1
	159,1
	184,5
	188,0
	184,5
	188,0

	Atmospheric loss [dB]
	0,1
	0,1
	0,5
	0,5
	0,5
	0,5

	Shadow fading margin [dB]
	3,0
	3,0
	0,0
	0,0
	0,0
	0,0

	Scintillation Loss [dB]
	2,2
	2,2
	0,3
	0,3
	0,3
	0,3

	Polarization loss [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	Additional losses [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	CNR [dB]
	6,6
	2,8
	9,2
	13,0
	9,2
	17,8

	CIR [dB]
	12,4
	13,1
	1,9
	2,9
	11,7
	12,4

	CINR [dB]
	5,6
	2,4
	1,2
	2,5
	7,2
	11,3

	Case
	Case 13
	Case 14
	Case 15

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	20,0
	30,0
	2,0
	2,0
	2,0
	2,0

	TX : EIRP [dBW]
	33,0
	46,2
	54,8
	-7,0
	50,0
	-7,0

	TX : EIRP [dBm]
	63,0
	76,2
	84,8
	23,0
	80,0
	23,0

	RX: G/T [dB/T]
	15,9
	13,0
	-34,6
	-1,9
	-34,6
	-1,9

	Bandwidth [MHz]
	200,0
	200,0
	30,0
	0,4
	10,0
	0,4

	Free space path loss [dB]
	184,5
	188,0
	164,5
	164,5
	164,5
	164,5

	Atmospheric loss [dB]
	0,5
	0,5
	0,1
	0,1
	0,1
	0,1

	Shadow fading margin [dB]
	0,0
	0,0
	3,0
	3,0
	3,0
	3,0

	Scintillation Loss [dB]
	0,3
	0,3
	2,2
	2,2
	2,2
	2,2

	Polarization loss [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	Additional losses [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	CNR [dB]
	9,2
	16,0
	4,2
	-5,6
	4,2
	-5,6

	CIR [dB]
	13,6
	14,1
	2,0
	3,0
	11,9
	12,5

	CINR [dB]
	7,8
	11,9
	0,0
	-6,2
	3,5
	-5,7



Table 3 : Link budget results considering CIR log mean
	Case
	Case 1
	Case 2
	Case 3

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	20,0
	30,0
	20,0
	30,0
	20,0
	30,0

	TX : EIRP [dBW]
	66,0
	46,2
	61,2
	46,2
	63,0
	46,2

	RX: G/T [dB/T]
	15,9
	28,0
	15,9
	28,0
	15,9
	28,0

	Bandwidth [MHz]
	400,0
	400,0
	133,3
	133,3
	200,0
	200,0

	Free space path loss [dB]
	210,6
	214,1
	210,6
	214,1
	210,6
	214,1

	Atmospheric loss [dB]
	1,2
	1,2
	1,2
	1,2
	1,2
	1,2

	Shadow fading margin [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	Scintillation Loss [dB]
	1,1
	1,1
	1,1
	1,1
	1,1
	1,1

	Polarization loss [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	Additional losses [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	CNR [dB]
	11,6
	0,5
	11,6
	5,2
	11,6
	3,5

	CIR [dB]
	1,8
	1,0
	13,8
	12,7
	13,0
	12,0

	CINR [dB]
	1,3
	-2,3
	9,6
	4,5
	9,2
	2,9

	Case
	Case 4
	Case 5
	Case 6

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	2,0
	2,0
	2,0
	2,0
	20,0
	30,0

	TX : EIRP [dBW]
	73,8
	-7,0
	69,0
	-7,0
	30,0
	46,2

	RX: G/T [dB/T]
	-31,6
	19,0
	-31,6
	19,0
	15,9
	13,0

	Bandwidth [MHz]
	30,0
	0,4
	10,0
	0,4
	400,0
	400,0

	Free space path loss [dB]
	190,6
	190,6
	190,6
	190,6
	179,1
	182,6

	Atmospheric loss [dB]
	0,2
	0,2
	0,2
	0,2
	0,5
	0,5

	Shadow fading margin [dB]
	3,0
	3,0
	3,0
	3,0
	0,0
	0,0

	Scintillation Loss [dB]
	2,2
	2,2
	2,2
	2,2
	0,3
	0,3

	Polarization loss [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	Additional losses [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	CNR [dB]
	0,0
	-10,9
	0,0
	-10,9
	8,5
	18,4

	CIR [dB]
	5,9
	4,5
	13,9
	13,6
	1,7
	1,9

	CINR [dB]
	-1,0
	-11,0
	-0,1
	-10,9
	0,9
	1,8

	Case
	Case 7
	Case 8
	Case 9

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	20,0
	30,0
	20,0
	30,0
	2,0
	2,0

	TX : EIRP [dBW]
	25,2
	46,2
	27,0
	46,2
	48,8
	-7,0

	RX: G/T [dB/T]
	15,9
	13,0
	15,9
	13,0
	-31,6
	1,1

	Bandwidth [MHz]
	133,3
	133,3
	200,0
	200,0
	30,0
	0,4

	Free space path loss [dB]
	179,1
	182,6
	179,1
	182,6
	159,1
	159,1

	Atmospheric loss [dB]
	0,5
	0,5
	0,5
	0,5
	0,1
	0,1

	Shadow fading margin [dB]
	0,0
	0,0
	0,0
	0,0
	3,0
	3,0

	Scintillation Loss [dB]
	0,3
	0,3
	0,3
	0,3
	2,2
	2,2

	Polarization loss [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	Additional losses [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	CNR [dB]
	8,5
	23,1
	8,5
	21,4
	6,6
	2,8

	CIR [dB]
	12,0
	11,8
	13,4
	13,2
	1,7
	2,1

	CINR [dB]
	6,9
	11,5
	7,3
	12,6
	0,5
	-0,6

	Case
	Case 10
	Case 11
	Case 12

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	2,0
	2,0
	20,0
	30,0
	20,0
	30,0

	TX : EIRP [dBW]
	44,0
	-7,0
	36,0
	46,2
	31,2
	46,2

	RX: G/T [dB/T]
	-31,6
	1,1
	15,9
	13,0
	15,9
	13,0

	Bandwidth [MHz]
	10,0
	0,4
	400,0
	400,0
	133,3
	133,3

	Free space path loss [dB]
	159,1
	159,1
	184,5
	188,0
	184,5
	188,0

	Atmospheric loss [dB]
	0,1
	0,1
	0,5
	0,5
	0,5
	0,5

	Shadow fading margin [dB]
	3,0
	3,0
	0,0
	0,0
	0,0
	0,0

	Scintillation Loss [dB]
	2,2
	2,2
	0,3
	0,3
	0,3
	0,3

	Polarization loss [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	Additional losses [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	CNR [dB]
	6,6
	2,8
	9,2
	13,0
	9,2
	17,8

	CIR [dB]
	12,1
	11,9
	1,3
	1,5
	11,5
	11,4

	CINR [dB]
	5,5
	2,3
	0,6
	1,2
	7,2
	10,5

	Case
	Case 13
	Case 14
	Case 15

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	20,0
	30,0
	2,0
	2,0
	2,0
	2,0

	 TX : EIRP [dBW]
	33,0
	46,2
	54,8
	-7,0
	50,0
	-7,0

	RX: G/T [dB/T]
	15,9
	13,0
	-34,6
	-1,9
	-34,6
	-1,9

	Bandwidth [MHz]
	200,0
	200,0
	30,0
	0,4
	10,0
	0,4

	Free space path loss [dB]
	184,5
	188,0
	164,5
	164,5
	164,5
	164,5

	Atmospheric loss [dB]
	0,5
	0,5
	0,1
	0,1
	0,1
	0,1

	Shadow fading margin [dB]
	0,0
	0,0
	3,0
	3,0
	3,0
	3,0

	Scintillation Loss [dB]
	0,3
	0,3
	2,2
	2,2
	2,2
	2,2

	Polarization loss [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	Additional losses [dB]
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	CNR [dB]
	9,2
	16,0
	4,2
	-5,6
	4,2
	-5,6

	CIR [dB]
	13,1
	13,0
	1,3
	1,7
	11,9
	11,7

	CINR [dB]
	7,7
	11,2
	-0,5
	-6,3
	3,5
	-5,7



RAN1 to clarify whether log mean or linear mean must be considered when computing average CIR.
It is proposed to capture link budget results in TR38.821 in the form of a  summary table based on Table 2 or Table 3.

======================== Start of TP for TR 38.821 =============================
[bookmark: _Toc23403909]6.1.3.3		Link Budget Results
The link budget results are provided in Table 6.1.3.3-1
Table 6.1.3.3-1 Link budgets analysis
	Case
	Case 1
	Case 2
	Case 3

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	TX : EIRP [dBm]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	RX: G/T [dB/T]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Bandwidth [MHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Free space path loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Atmospheric loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Shadow fading margin [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Scintillation Loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Polarization loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Additional losses [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CNR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CIR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CINR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Case
	Case 4
	Case 5
	Case 6

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	TX : EIRP [dBm]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	RX: G/T [dB/T]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Bandwidth [MHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Free space path loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Atmospheric loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Shadow fading margin [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Scintillation Loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Polarization loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Additional losses [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CNR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CIR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CINR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Case
	Case 7
	Case 8
	Case 9

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	TX : EIRP [dBm]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	RX: G/T [dB/T]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Bandwidth [MHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Free space path loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Atmospheric loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Shadow fading margin [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Scintillation Loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Polarization loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Additional losses [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CNR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CIR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CINR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Case
	Case 10
	Case 11
	Case 12

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	TX : EIRP [dBm]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	RX: G/T [dB/T]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Bandwidth [MHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Free space path loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Atmospheric loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Shadow fading margin [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Scintillation Loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Polarization loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Additional losses [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CNR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CIR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CINR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Case
	Case 13
	Case 14
	Case 15

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	 TX : EIRP [dBm]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	RX: G/T [dB/T]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Bandwidth [MHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Free space path loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Atmospheric loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Shadow fading margin [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Scintillation Loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Polarization loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Additional losses [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CNR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CIR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CINR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC



============================== Text Omitted ================================
========================= End of TP for TR 38.821 =============================


5. Conclusion
In this paper, the following proposals and observations have been made :

1. Calibration results show that some trade-offs should be carried between the frequency reuse factor and the bandwidth available in order to optimize the system capacity.
For GEO study cases in S-Band involving handheld terminals, throughput performance is limited by the terminals’ RF capabilities.
The beam layout orientation may have an impact because the discarded beams may be different based on the orientation choice. At the end, having different definitions of the discarded beams will result in different CIR results.
The CINR values presented in the link budget analysis tends to be pessimistic but they are not representative of the worst case scenarios.

1. It is proposed to capture calibration results in TR38.821 in the form of a  summary table  based on Table 1.

======================== Start of TP for TR 38.821 =============================
6.1.1	System level simulations

Based on System Level Simulation assumptions for calibration described in Table 6.1.1-5, the results of CIR and CINR simulated on DL transmissions are reported in Table 6.1.1-10. These results are representative of the performance reported in the companies’ contributions.
Table 6.1.1-10: Results of CIR and CINR simulated on DL transmission for calibration
	Study Cases
	SC1
	SC2
	SC3
	SC4
	SC5

	DL CIR
	@5%
	[-3,2]
	[8,1]
	[9,6]
	[-3,2]
	[7,7]

	
	@50 %
	[-1,1]
	[9,0]
	[9,8]
	[-1,1]
	[9,0]

	
	@95%
	[1,1]
	[9,1]
	[10,1]
	[1,1]
	[9,4]

	DL CINR
	@5%
	[-3,2]
	[5,6]
	[6,1]
	[-3,9]
	[1,5]

	
	@50 %
	[-1,3]
	[7,4]
	[8,1]
	[-2,1]
	[3,4]

	
	@95%
	[0,9]
	[8,4]
	[9,2]
	[-0,1]
	[5,0]

	Study Cases
	SC6
	SC7
	SC8
	SC9
	SC10

	DL CIR
	@5%
	[-3,0]
	[8,3]
	[9,7]
	[-3,0]
	[8,3]

	
	@50 %
	[-1,1]
	[9,0]
	[9,8]
	[-1,1]
	[9,0]

	
	@95%
	[1,1]
	[9,2]
	[10,1]
	[1,1]
	[9,1]

	DL CINR
	@5%
	[-3,2]
	[6,7]
	[7,6]
	[-3,1]
	[7,3]

	
	@50 %
	[-1,3]
	[7,6]
	[8,1]
	[-1,2]
	[8,2]

	
	@95%
	[0,8]
	[7,9]
	[8,6]
	[1,0]
	[8,4]

	Study Cases
	SC11
	SC12
	SC13
	SC14
	SC15

	DL CIR
	@5%
	[-3,0]
	[8,3]
	[9,7]
	[-3,0]
	[8,3]

	
	@50 %
	[-1,1
	[9,0]
	[9,8]
	[-1,1]
	[9,0]

	
	@95%
	[1,0]
	[9,1]
	[10,1]
	[1,1]
	[9,1]

	DL CINR
	@5%
	[-3,2]
	[6,6]
	[7,6]
	[-3,1]
	[7,3]

	
	@50 %
	[-1,3
	[7,6]
	[8,1]
	[-1,2]
	[8,2]

	
	@95%
	[0,8]
	[7,8]
	[8,6]
	[1,0]
	[8,4]



6.1.2	Link level simulations
============================== Text Omitted ================================
========================= End of TP for TR 38.821 =============================

It is proposed to capture in TR38.821 the average CIR between all the values proposed by the different companies. RAN1 to decide whether linear mean or log mean must be considered
RAN1 to clarify whether log mean or linear mean must be considered when computing average CIR.
It is proposed to capture link budget results in TR38.821 in the form of a  summary table based on Table 2 or Table 3.

======================== Start of TP for TR 38.821 =============================
6.1.3.3		Link Budget Results
The link budget results are provided in Table 6.1.3.3-1
Table 6.1.3.3-1 Link budgets analysis
	Case
	Case 1
	Case 2
	Case 3

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	TX : EIRP [dBW]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	RX: G/T [dB/T]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Bandwidth [MHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Free space path loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Atmospheric loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Shadow fading margin [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Scintillation Loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Polarization loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Additional losses [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CNR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CIR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CINR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Case
	Case 4
	Case 5
	Case 6

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	TX : EIRP [dBW]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	RX: G/T [dB/T]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Bandwidth [MHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Free space path loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Atmospheric loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Shadow fading margin [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Scintillation Loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Polarization loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Additional losses [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CNR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CIR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CINR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Case
	Case 7
	Case 8
	Case 9

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	TX : EIRP [dBW]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	RX: G/T [dB/T]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Bandwidth [MHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Free space path loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Atmospheric loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Shadow fading margin [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Scintillation Loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Polarization loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Additional losses [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CNR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CIR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CINR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Case
	Case 10
	Case 11
	Case 12

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	TX : EIRP [dBW]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	RX: G/T [dB/T]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Bandwidth [MHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Free space path loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Atmospheric loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Shadow fading margin [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Scintillation Loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Polarization loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Additional losses [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CNR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CIR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CINR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Case
	Case 13
	Case 14
	Case 15

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	 TX : EIRP [dBW]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	RX: G/T [dB/T]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Bandwidth [MHz]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Free space path loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Atmospheric loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Shadow fading margin [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Scintillation Loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Polarization loss [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	Additional losses [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CNR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CIR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC

	CINR [dB]
	TBC
	TBC
	TBC
	TBC
	TBC
	TBC



============================== Text Omitted ================================
========================= End of TP for TR 38.821 =============================
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