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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
A new SI was approved by RAN#80 on studying a set of necessary features/adaptations enabling the operation of NR protocol in non-terrestrial networks (NTN), including physical layer, Layer 2 and above [1].  In this contribution, we discuss miscellaneous design aspects for NTN including cell measurement, PAPR, and link budget in NTN. 
[bookmark: _Ref129681832]Discussion on Cell measurement 
1.1 Cell measurement for mobility management in NR
One of the fundamental requirements for mobility management is to identify the cell boundary, such that necessary mobility handling operations can be implemented when UE is about to cross cell boundaries. For this purpose, NR conducts cell measurement based on signal strength [2]. Specifically, the signal strength based measurement event A3 triggering handover in NR is listed as in [3]:
Observation 1: The cell measurement for NR mobility management (e.g., handover) is executed based on signal strength related parameters.
1.2 Cell measurement for mobility management in NTN
The signal strength based measurement is reasonable and efficient for NR since a clear near-far effect is expected in terrestrial networks. As depicted in Figure 1(a), a UE can approximately determine whether it is located in the center or edge of the serving cell by measuring the value of RSRP. However, in the context of NTN as shown in Figure 1(b), the near-far effect is not clearly exhibited within a cell.

Figure 1. A sketch of near-far effect in different scenarios: (a) Terrestrial Network; (b) NTN  
The unclear near-far effect in NTN is further verified by the path loss value shown in Table 1. For instance, in an NTN with a height of 600km and a cell range of 200km, the difference of free space loss between the cell center and cell boundary is only around 0.12dB. Considering a 3dB EIRP difference within a cell due to the antenna pattern, the overall differential signal power within a cell is around 3.12dB. Besides, the typical measured intra-frequency/inter-frequency RSRP accuracy requirements for FR1 under normal condition is ±4.5dB [4]. Therefore, it is very difficult to distinguish where a UE is located in an NTN cell by pure received signal power based measurement. As such, cell boundary determination can be restricted to some extent or even ineffective sometimes. 
Table 1: Path loss in different network scenarios
	Scenarios
	LEO based NTN
	GEO based NTN

	Altitude
	600 km
	1200 km
	35786 km

	Beam footprint size
	200 km
	200 km
	500 km

	Path loss
	Cell center
	154.05 dB
	160.05 dB
	206.74 dB

	
	Cell edge
	154.17 dB
	160.09 dB
	206.75 dB



Observation 2: The near-far effect is not clearly exhibited in NTN compared with terrestrial network.
Furthermore, even though a UE with high sensitivity can determine its relative position with respect to the center of a serving cell by measuring the received signal power, it is still not sufficient for efficient mobility management in NTN. To be specific, as plotted in Figure 2, a UE residing on the dotted circle with a radius of 50km has a same signal strength. For example, the received RSPP of the three points A, B and C is equal.
[bookmark: _Ref421869718] 
Figure 2. An example of different points on a circle inside an NTN cell
However, due to the high mobility of LEO based NTN cell, the residual time required for points A, B and C to cross the cell boundary can be quite different. As seen in Figure 2, the NTN cell diameter is 200km and its movement is indicated by the dashed arrow from the right to the left. Assuming that the speed of the LEO satellite is 7.58km/s. Thus, as shown in Table 2, the residual time for a UE residing in A, B, and C to approach the cell boundary is different (i.e., 19.74s, 6.58s and 13.16s, respectively), and so does its mobility management requirement (e.g., preparing time before handover).  
Table 2: Residual time for different points on a circle to cross cell boundary
	Reference points 
	 Distance to cross 
cell boundary 
	 Residual time to cross
 cell boundary

	A
	150 km
	19.74 s

	B
	50 km
	6.58 s 

	C
	100km
	13.16 s



Observation 3: In an LEO based NTN cell, UEs with similar received signal strength can have distinct mobility management requirement.
Combining Observations 2 and 3, RAN1 needs to discuss related physical layer measurements besides traditional signal strength to enhance NTN mobility management in high layers.  
Observation 4: Besides signal strength related physical layer measurements, other measurements can be exploited to enhance network mobility management. 
Furthermore, three reference scenarios (i.e., scenarios A, C2 and D2) from Table 3 was selected for study in R-16. Different scenarios have distinct characteristics and thus may call for different measurement parameters. In particular, for scenarios A, measuring signal strength may not work at all due to the very small difference in the received power. On the other hand, for scenarios C2 and D2, the UE and satellite position measurement can be crucial considering the high satellite mobility, and signal strength based measurement may be taken as a second criteria to further improve measurement efficiency. 
Table 3: Reference scenarios (adopted from [5])
	
	Transparent satellite
	Regenerative satellite

	GEO based non-terrestrial access network
	Scenario A
	Scenario B

	LEO based non-terrestrial access network:
steerable beams
	Scenario C1
	Scenario D1

	LEO based non-terrestrial access network:
the beams move with the satellite
	Scenario C2
	Scenario D2



Observation 5: For different network scenarios (e.g., scenario A, C2 and D2), a combination of parameters (e.g., position and signal strength) should be carefully chosen to facilitate efficient cell measurements. 

Discussion on PAPR
In this section, we would like to discuss PAPR effects considering the high power amplifier (HPA) model in NTN. As satellite systems are power-limited, the HPA of the satellite transmitter prefers to work at or near the saturation region for obtaining sufficient transmit power [6]. However, CP-OFDM signals with high PAPR will get into the non-linear region of HPA, which will introduce severe in-band non-linear distortions and out-of-band emission. For avoiding this, the HPA requires a large dynamic linear region and large input back off (IBO). Nevertheless, this kind of HPA for satellites is very expensive and has poor power efficiency. Meanwhile, HPA with low power efficiency may not be able to guarantee the sufficient signal-to-noise ratio (SNR) due to the high propagation path loss in NTN. 
[image: ]
[bookmark: _Ref533777265]Figure 3. Relation between PAPR and SNR
The relation between PAPR and SNR is depicted in Figure 3, and it can be concluded that SNR decreases with increasing PAPR when the satellite uses the same HPA. In power-limited NTN scenarios where the received SNR is low in general, the benefits of reducing the PAPR of CP-OFDM signals before they are fed into the HPA are expected to be obvious.
PAPR effects considering the HPA model
There are mainly two kinds of amplifiers in wireless communication systems, i.e., solid state power amplifier (SSPA) and traveling wave tube amplifier (TWTA). SSPAs are usually used in mobile communication systems and TWTAs are generally applied in satellite communication systems when high transmit power is required [7, 8]. Therefore, for evaluating high PAPR effects on transmitted signals in NTN, the TWTA model is used to simulate the CP-OFDM BER performance. 
The TWTA can be modelled as [9, 10]
		(1)
where  is the input signal of the HPA.  is the output signal of the HPA. Amplitude modulation to amplitude modulation (AM/AM) conversion  and amplitude modulation to phase modulation (AM/PM) conversion  can be expressed as
	                                                           (2)
                                                                   (3)
where α and β are real-valued parameters that can be used to tune the model to fit a specific amplifier. Here we use the values in [9] as an example, i.e., , , , .
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	[bookmark: _Ref533842202]Figure 4. Amplitude and phase transfer functions of original TWTA model
	[bookmark: _Ref533842218]Figure 5. Amplitude transfer function of TWTA model with ideal pre-distorter


[bookmark: _Ref532406224]Figure 4 shows the nonlinear amplitude and phase transfer functions of the original TWTA model without pre-distorter (PD). It can be seen that output signals of the TWTA experience severe amplitude and phase distortions. Hence, distortion compensation for the amplitude and the phase is needed before signals are fed into the TWTA. In Figure 5, the ideal PD [11] is used to compensate for the distortion, and the linear range for the TWTA can be obtained.
[bookmark: _Ref533777873]
Table 4: Simulation parameters
	Assumption
	Value

	Channel
	AWGN

	Modulation
	QPSK

	PD
	Ideal PD

	IBO (input backoff)
	5 dB

	Subcarrier number
	512


[image: C:\Users\w00476953\Desktop\BER performance for OFDM systems with TWTA_QPSK_512_IBO5.bmp]
[bookmark: _Ref532408697]Figure 6. BER performance for CP-OFDM signals with the TWTA model
For evaluating the effects of HPA non-linear distortions on demodulation performance at the receiver, some simulations are implemented. Simulation parameters are shown in Table 4. Figure 6 shows that, with QPSK modulation and IBO=5 dB, the BER performance of CP-OFDM signals degrades because of non-linear distortions, compared with the CP-OFDM signals which are not going through the TWTA. Meanwhile, the IBO of input signals reduces the TWTA power efficiency.
Observation 6: High PAPR of CP-OFDM signals would reduce the system BER performance because of non-linear distortions, and the power amplifier efficiency because of the large IBO for power-limited satellites in NTN.

Criteria for selection of PAPR reduction techniques
According to the above analysis, it can be seen that the satellite with the CP-OFDM waveform may need to apply some PAPR reduction techniques to improve its power efficiency and relieve non-linear distortions. Here we list some criteria for selection of PAPR reduction techniques:
1) PAPR reduction capability: This is clearly the most important factor for choosing a PAPR reduction technique. The chosen one should be able to reduce the CP-OFDM signals PAPR to an acceptable level.
2) BER performance: After applying some PAPR reduction techniques, the original constellation signals may be changed or the signal average transmit power may be increased [12], e.g., amplitude clipping, which makes decoding more difficulty. This is also an important factor, which has to be considered.
3) Data rate: Some PAPR reduction techniques need to transmit “redundant signals” to the receiver, e.g., side information of partial transmit sequence (PTS) [13] and selective mapping (SLM) [14], which will reduce the system data rate. 
4) Implementation complexity: Another important factor, which needs to be considered for PAPR reduction technique selection, is the implementation complexity. Some techniques, such as PTS and SLM, need to search for an optimal or suboptimal solution to reduce PAPR, which need many iterations. It can be generally concluded that higher implementation complexity introduces better PAPR reduction capacity.

Observation 7: Considering the trade-off between PAPR reduction and other performance, some criteria, e.g. PAPR reduction capability, BER performance, data rate and implementation complexity, should be considered before choosing a specific PAPR reduction technique for NTN.

PAPR reduction techniques 
In this subsection, we intend to give some simulation results of existing typical PAPR reduction techniques, which could be a benchmark for further study. Simple distortion techniques and probabilistic technique for reducing PAPR are compared, including clipping and filtering (CAF) [15], companding [16] and PTS [17]
Amplitude clipping removes the peak parts of CP-OFDM signals which are outside the allowed region. However, the clipping would introduce the out-of-band radiation. This issue can be relieved by filtering. Companding technique reduces the PAPR in another non-linear way compared with clipping, i.e., the transform formula is changed. Here, a simple example in [15] is applied. PTS partitions a data block into a number of disjoint sub-blocks. Then they are weighted by phase rotation factors separately after the IDFT. The optimal rotation factor combination is selected for minimizing the PAPR of resulting CP-OFDM signals. Meanwhile, the side information of the optimal rotation factors needs to be transmitted to the receiver for decoding the transmitted signals correctly, which may decrease the system data rate. 
Figure 7 shows PAPR performance comparisons of these different PAPR reduction techniques. The parameters of these reduction techniques are selected for obtaining similar PAPR performance, which are listed in Table 5, so that we can compare their BER performance fairly. 
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[bookmark: _Ref533539157]Figure 7. PAPR performance of CP-OFDM signals with different PAPR reduction techniques
[bookmark: _Ref533526131]Table 5: Simulation parameters for PAPR reduction techniques
	Assumption
	Value

	Channel
	AWGN

	Modulation
	QPSK

	Subcarrier number
	256

	Clipping ratio (CAF)
	3.8

	k1 (Companding)
	2

	V (PTS)
	4

	Rotation factors (PTS)
	{±1, ±j}
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[bookmark: _Ref533778444]Figure 8. BER performance of CP-OFDM signals with different PAPR reduction techniques

[bookmark: _Ref533539978][bookmark: _Ref533539973]Table 6: Comparisons of PAPR reduction techniques
	PAPR reduction technique
	BER increase
	Data rate loss
	Implementation complexity

	CAF
	Yes
	No
	Low

	Companding
	Yes
	No
	Low

	PTS
	No
	Yes
	High



From Figure 8, it can be seen that the distortion techniques (CAF and companding) reduce the CP-OFDM BER performance, and the PTS does not change that. It can be concluded that these reduction techniques can improve CP-OFDM signals PAPR performance and the HPA power efficiency with some other performance loss. In Table 6 we summarize these PAPR reduction techniques according to the criteria of subsection 3.2.
Observation 8: The HPA power efficiency can be improved with PAPR reduction techniques at the cost of some other performance loss for NTN.
On the whole, the high PAPR problem of CP-OFDM relates with hardware costs, the acceptable power efficiency, nonlinear distortion, the link budget, and so on. For example, high PAPR requires HPA and digital-to-analog converter (DAC) with the large linear range, which are indeed costly. High PAPR also demands larger solar panels and battery capacity to support the lower power efficiency of hardware, yet they are high-priced. 
Therefore, if these extra costs need to be avoided, algorithms for PAPR reduction should be preferred. Considering implementation complexities of PAPR reduction algorithms, devices on the earth (in transparent NTN scenarios) can be assumed powerful and are able to bear the complexities. Regenerative satellites have to bear all the complexity on board and thus low complexity PAPR reduction methods may be preferred. It is noted that PAPR reduction algorithms should be targeted to reach the balance point between hardware costs and signal processing complexities.
Finally, if the PAPR problem is critical in NTN, PAPR reduction algorithms can be utilized. Meanwhile, it is worth pointing out that NR is being adapted for NTN and the one which has smaller changes to NR radio protocols can be considered prior to other PAPR reduction algorithms. 
Observation 9: The PAPR reduction algorithm, which has smaller changes to 5G NR radio protocols, can be considered prior to others.

Discussion on link budget
In this section, link budget results under different scenarios are evaluated. The link budget or carrier-to-noise-and-interference ratio (CNIR) of transmission link between transmitter and receiver can be derived by carrier-to-noise ratio (CNR) and carrier-to-interference ratio (CIR) as below [18]
	
	
	      (4)


where CNR calculation is 
	
	
	 (5)


where                                                                          (6)
     (7)
                          (8)
                                         (9)
                      (10)
the parameters in the above equations are
· EIRP: effective isotropic radiated power
· G/T: figure of merit of the receiver
· k: Boltzmann constant (-228.6 dBW/K/Hz)
· : free space path loss
·  : atmospheric path loss due to gases and rain fades
·  : additional loss
·  : shadowing margin
· : channel bandwidth
· : antenna transmit power, 
· : cable loss,
· : transmit antenna gain
· : receive antenna gain
· : noise figure
· : ambient temperature (usually 290K)
· : antenna temperature (typically 290 K with 0 dBi gain and 150 K with >30 dBi gain).
· : carrier frequency in GHz
· : distance between transmitter and receiver
· : zenith attenuation of frequency f
· : elevation angle
· : transmit antenna element gain 
· : number of transmit antenna elements
· : polarization loss
· D: equivalent antenna diameter
· : wavelength
Link budget analysis
The system level simulation parameters of satellite and UE agreed by RAN1#97 [19] in Table X.1, Table X.2 and Table X.3 can be referred for link budget analysis. Specifically, G/T for DL can be calculated by equation (7) with  and  in Table X.3. EIRP for UL can be evaluated by equation (6), EIPR for DL can be calculated by system bandwidth (30MHz for S-band, 400MHz for Ka-band) and the EIRP density in Table X.1 and Table X.2. The distance between satellite and UE is evaluated by the geometry of Figure 5.3.4.4-1 in [20]. Zenith attenuation for calculation of  is illustrated in Figure 6 in [21] from 1 to 350 GHz. Note that, at frequencies below 10 GHz,  may normally be neglected. The following Table 7 presents the link budget under different scenarios.
Table 7: Link budget analysis for NTN
	　
	　
	　
	　
	　
	　
	Link_budget(dB)

	Case
	Satellite
	Height
	UL/DL
	band
	UE char.
	10°
	20°
	30°
	40°
	50°
	60°
	70°
	80°
	90°

	1
	Set-1
	GEO
	UL
	S-band
	Handheld
	-13.04
	-12.82
	-12.61
	-12.42
	-12.26
	-12.13
	-12.03
	-11.97
	-11.95

	2
	
	GEO
	UL
	Ka-band
	VSAT
	-2.73
	0.37
	2.17
	3.39
	4.26
	4.87
	5.29
	5.53
	5.61

	3
	
	GEO
	UL
	
	Other
	-15.83
	-12.66
	-10.81
	-9.53
	-8.61
	-7.95
	-7.50
	-7.23
	-7.15

	4
	
	GEO
	DL
	S-band
	Handheld
	6.58
	6.78
	6.96
	7.13
	7.27
	7.38
	7.47
	7.52
	7.54

	5
	
	GEO
	DL
	Ka-band
	VSAT
	8.15
	10.61
	11.85
	12.59
	13.07
	13.38
	13.58
	13.69
	13.73

	6
	
	GEO
	DL
	
	Other
	-20.50
	-17.34
	-15.48
	-14.20
	-13.28
	-12.61
	-12.16
	-11.90
	-11.81

	7
	
	LEO-1200
	UL
	S-band
	Handheld
	-8.70
	-6.60
	-4.82
	-3.39
	-2.28
	-1.46
	-0.89
	-0.56
	-0.45

	8
	
	LEO-1200
	UL
	Ka-band
	VSAT
	4.28
	8.73
	11.28
	12.79
	13.67
	14.19
	14.48
	14.64
	14.68

	9
	
	LEO-1200
	UL
	
	Other
	-8.58
	-3.56
	-0.18
	2.27
	4.05
	5.32
	6.17
	6.65
	6.81

	10
	
	LEO-1200
	DL
	S-band
	Handheld
	9.31
	10.88
	12.03
	12.84
	13.38
	13.74
	13.97
	14.09
	14.13

	11
	
	LEO-1200
	DL
	Ka-band
	VSAT
	1.04
	5.80
	8.76
	10.69
	11.93
	12.71
	13.18
	13.43
	13.51

	12
	
	LEO-1200
	DL
	
	Other
	-28.25
	-23.20
	-19.76
	-17.23
	-15.34
	-13.97
	-13.04
	-12.50
	-12.32

	13
	
	LEO-600
	UL
	S-band
	Handheld
	-4.53
	-1.72
	0.48
	2.13
	3.36
	4.24
	4.83
	5.17
	5.28

	14
	
	LEO-600
	UL
	Ka-band
	VSAT
	8.02
	12.21
	14.05
	14.87
	15.26
	15.46
	15.56
	15.62
	15.63

	15
	
	LEO-600
	UL
	
	Other
	-4.41
	1.27
	4.95
	7.46
	9.16
	10.28
	10.98
	11.37
	11.49

	16
	
	LEO-600
	DL
	S-band
	Handheld
	7.84
	10.11
	11.66
	12.66
	13.30
	13.71
	13.96
	14.10
	14.14

	17
	
	LEO-600
	DL
	Ka-band
	VSAT
	-0.72
	4.82
	8.26
	10.45
	11.82
	12.67
	13.17
	13.44
	13.52

	18
	
	LEO-600
	DL
	
	Other
	-30.05
	-24.27
	-20.37
	-17.57
	-15.52
	-14.05
	-13.06
	-12.49
	-12.30

	19
	Set-2
	GEO
	UL
	S-band
	Handheld
	-18.04
	-17.82
	-17.61
	-17.42
	-17.25
	-17.12
	-17.03
	-16.97
	-16.95

	20
	
	GEO
	UL
	Ka-band
	VSAT
	-10.68
	-7.52
	-5.68
	-4.41
	-3.49
	-2.83
	-2.39
	-2.13
	-2.05

	21
	
	GEO
	UL
	
	Other
	-23.82
	-20.66
	-18.80
	-17.52
	-16.59
	-15.93
	-15.48
	-15.22
	-15.13

	22
	
	GEO
	DL
	S-band
	Handheld
	1.45
	1.67
	1.87
	2.05
	2.21
	2.34
	2.43
	2.48
	2.50

	23
	
	GEO
	DL
	Ka-band
	VSAT
	0.79
	3.82
	5.54
	6.69
	7.50
	8.06
	8.44
	8.65
	8.72

	24
	
	GEO
	DL
	
	Other
	-28.50
	-25.34
	-23.48
	-22.20
	-21.27
	-20.61
	-20.16
	-19.89
	-19.81

	25
	
	LEO-1200
	UL
	S-band
	Handheld
	-14.69
	-12.58
	-10.80
	-9.36
	-8.24
	-7.40
	-6.83
	-6.49
	-6.38

	26
	
	LEO-1200
	UL
	Ka-band
	VSAT
	-3.47
	1.48
	4.73
	7.02
	8.62
	9.70
	10.40
	10.78
	10.91

	27
	
	LEO-1200
	UL
	
	Other
	-16.57
	-11.52
	-8.10
	-5.57
	-3.71
	-2.35
	-1.44
	-0.90
	-0.73

	28
	
	LEO-1200
	DL
	S-band
	Handheld
	4.07
	6.01
	7.59
	8.79
	9.68
	10.30
	10.72
	10.95
	11.03

	29
	
	LEO-1200
	DL
	Ka-band
	VSAT
	-6.84
	-1.84
	1.51
	3.93
	5.67
	6.89
	7.70
	8.16
	8.30

	30
	
	LEO-1200
	DL
	
	Other
	-36.25
	-31.20
	-27.76
	-25.22
	-23.34
	-21.97
	-21.04
	-20.50
	-20.32

	31
	
	LEO-600
	UL
	S-band
	Handheld
	-10.50
	-7.66
	-5.43
	-3.73
	-2.46
	-1.54
	-0.91
	-0.55
	-0.43

	32
	
	LEO-600
	UL
	Ka-band
	VSAT
	0.65
	6.10
	9.39
	11.41
	12.63
	13.36
	13.79
	14.01
	14.07

	33
	
	LEO-600
	UL
	
	Other
	-12.38
	-6.61
	-2.75
	0.00
	1.99
	3.39
	4.32
	4.85
	5.02

	34
	
	LEO-600
	DL
	S-band
	Handheld
	2.37
	5.04
	7.06
	8.51
	9.54
	10.24
	10.70
	10.96
	11.04

	35
	
	LEO-600
	DL
	Ka-band
	VSAT
	-8.64
	-2.89
	0.92
	3.61
	5.51
	6.82
	7.68
	8.16
	8.32

	36
	
	LEO-600
	DL
	
	Other
	-38.05
	-32.27
	-28.37
	-25.57
	-23.52
	-22.05
	-21.06
	-20.48
	-20.30

	Note: 
1 CIR is set 16dB; 
2 Cable loss is set 0.01dB for S-band and 0.46dB for Ka-band; 
3 Channel bandwidth B is 400/2MHz (UL and DL in Ka-band), 30/3MHz (DL in S-band), 1MHz (UL in S-band);



Observation 10: DL transmission of “Other” UE has low link-budgets (under -20dB) in all scenarios. 
Observation 11: UL transmission of handheld UE is challenging for GEO.
Observation 12: VSAT has better link-budgets in general (most are above 0dB and half are above 10dB) 
Proposal 1: Capture the link budget analysis results in this contribution into TR.

Conclusion
Based on the discussion in the previous sections, we made the following observations:
Observation 1: The cell measurement for NR mobility management (e.g., handover) is executed based on signal strength related parameters.
Observation 2: The near-far effect is not clearly exhibited in NTN compared with terrestrial network.
Observation 3: In an LEO based NTN cell, UEs with similar received signal strength can have distinct mobility management requirement.
Observation 4: Besides signal strength related physical layer measurements, other measurements can be exploited to enhance network mobility management. 
[bookmark: _GoBack]Observation 5: For different network scenarios (e.g., scenario A, C2 and D2), a combination of parameters (e.g., position and signal strength) should be carefully chosen to facilitate efficient cell measurements. 
Observation 6: High PAPR of CP-OFDM signals would reduce the system BER performance because of non-linear distortions, and the power amplifier efficiency because of the large IBO for power-limited satellites in NTN.
Observation 7: Considering the trade-off between PAPR reduction and other performance, some criteria, e.g. PAPR reduction capability, BER performance, data rate and implementation complexity, should be considered before choosing a specific PAPR reduction technique for NTN.
Observation 8: The HPA power efficiency can be improved with PAPR reduction techniques at the cost of some other performance loss for NTN.
Observation 9: The PAPR reduction algorithm, which has smaller changes to 5G NR radio protocols, can be considered prior to others.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Observation 10: DL transmission of “Other” UE has low link-budgets (under -20dB) in all scenarios. 
Observation 11: UL transmission of handheld UE is challenging for GEO.
Observation 12: VSAT has better link-budgets in general (most are above 0dB and half are above 10dB) 
Proposal 1: Capture the link budget analysis results in this contribution into TR.
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