


[bookmark: OLE_LINK26][bookmark: OLE_LINK25]3GPP TSG RAN WG1 #104-e	                                                                                        R1-2100480
e-Meeting, January 25th– February 5th, 2021

Source:	vivo
Title:	Discussion on scenarios applicable to NB-IoT/eMTC
Agenda Item:	8.15.1
Document for:	Discussion and Decision
1. [bookmark: _Ref490222521][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: OLE_LINK1]In previous RAN1#103 e-meeting [1], agreements about IoT NTN scenarios and reference scenario parameters were achieved. Based on FL recommendation, we will provide link budget evaluation and discussion on some parameters of satellites and devices in this contribution.
2. Link budget evaluation
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]The IoT NTN reference scenario parameters are considered for the link budgets in this contribution are consistent with the reference scenario in [1]. In particular, C-IoT max Tx power only consider power class 3 (23dBm), considering that the power gap between PC3 and PC5 directly corresponding to CNR is 3dB. In like manner, the UE noise figure of 7dB is considered instead of 9dB, which could be device vendor implementation specific. In summary, all DL CNRs of link budgets are 2dB higher than the worst-case achievable CNR, and all UL CNRs of link budgets are 3dB higher than the worst-case achievable CNR. 
Table 1 and Table 2 provide the link budgets for Set-1 satellite and Set-2 satellite in [2], respectively. Table 3 and Table 4 provide the link budgets for Set-3 satellite and Set-4 satellite in [3], respectively. 
Table 1. Link budgets for Set-1 satellites
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	2.00
	2.00
	2.00
	2.00
	2.00
	2.00

	Bandwidth [MHz]
	0.18
	0.18
	0.18
	0.18
	0.18
	0.18

	TX: EIRP [dBm]
	81.55
	23.00
	62.55
	23.00
	56.55
	23.00

	RX: G/T [dB/K]
	-31.62
	19.00
	-31.62
	1.10
	-31.62
	1.10

	Elevation angle [degree]
	12.5
	12.5
	30
	30
	30
	30

	Free space path loss [dB]
	190.58 
	190.58
	164.49
	164.49
	159.10
	159.10

	Atmospheric loss [dB]
	0.16
	0.16
	0.07
	0.07
	0.07
	0.07

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

	Scintillation Loss [dB]
	2.20
	2.20
	2.20
	2.20
	2.20
	2.20

	Polarization loss [dB]
	3.00
	3.00
	3.00
	3.00
	3.00
	3.00

	Additional losses [dB]
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	CNR [dB]
	-2.97
	-10.89
	4.22
	-2.61
	3.61
	2.78



Table 2. Link budgets for Set-2 satellites
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	2.00
	2.00
	2.00
	2.00
	2.00
	2.00

	Bandwidth [MHz]
	0.18
	0.18
	0.18
	0.18
	0.18
	0.18

	TX: EIRP [dBm]
	76.05
	23.00
	56.55
	23.00
	50.55
	23.00

	RX: G/T [dB/K]
	-31.62
	14.00
	-31.62
	-4.90
	-31.62
	-4.90

	Elevation angle [degree]
	12.5
	12.5
	30
	30
	30
	30

	Free space path loss [dB]
	190.58
	190.58
	164.49
	164.49
	159.10
	159.10

	Atmospheric loss [dB]
	0.16
	0.16
	0.07
	0.07
	0.07
	0.07

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

	Scintillation Loss [dB]
	2.20
	2.20
	2.20
	2.20
	2.20
	2.20

	Polarization loss [dB]
	3.00
	3.00
	3.00
	3.00
	3.00
	3.00

	Additional losses [dB]
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	CNR [dB]
	-8.47
	-15.89
	-1.78
	-8.61
	-2.39
	-3.22



Table 3. Link budgets for Set-3 satellites
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL

	Frequency [GHz]
	2.00
	2.00
	2.00
	2.00
	2.00
	2.00

	Bandwidth [MHz]
	0.18
	0.18
	0.18
	0.18
	0.18
	0.18

	TX: EIRP [dBm]
	82.35
	23.00
	56.25
	23.00
	50.85
	23.00

	RX: G/T [dB/K]
	-31.62
	16.70
	-31.62
	-12.80
	-31.62
	-12.80

	Elevation angle [degree]
	12.5
	12.5
	30
	30
	30
	30

	Free space path loss [dB]
	190.58
	190.58
	164.49
	164.49
	159.10
	159.10

	Atmospheric loss [dB]
	0.16
	0.16
	0.07
	0.07
	0.07
	0.07

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

	Scintillation Loss [dB]
	2.20
	2.20
	2.20
	2.20
	2.20
	2.20

	Polarization loss [dB]
	3.00
	3.00
	3.00
	3.00
	3.00
	3.00

	Additional losses [dB]
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	CNR [dB]
	-2.17
	-13.19
	-2.08
	-16.51
	-2.09
	-11.12



Table 4. Link budgets for Set-4 satellites
	Satellite orbit
	LEO-600

	Transmission mode
	DL
	UL

	Frequency [GHz]
	2.00
	2.00

	Bandwidth [MHz]
	0.18
	0.18

	TX: EIRP [dBm]
	44.00
	23.00

	RX: G/T [dB/K]
	-31.62
	-17.90

	Elevation angle [degree]
	30
	30

	Free space path loss [dB]
	159.10
	159.10

	Atmospheric loss [dB]
	0.07
	0.07

	Shadow fading margin [dB]
	3.00
	3.00

	Scintillation Loss [dB]
	2.20
	2.20

	Polarization loss [dB]
	3.00
	3.00

	Additional losses [dB]
	0.00
	0.00

	CNR [dB]
	-8.94
	-16.22


From these link budgets, it is observed that the achievable CNRs in UL for Set-3 and Set-4 are quite low, which is an obstacle to UL coverage. Obviously,  devices antenna gain of 0 dBi is more favorable to link budgets, but is hard to achieve for smart phones, not to mention commercial IoT devices. Thus, lower antenna gain is preferable to the consideration of the worst case, e.g. -5dBi. 
Observation 1: Set-3 satellites and Set-4 satellites have quite lower achievable CNRs in UL.
Proposal 1: Lower antenna gain of devices should be considered. 
3. Conclusion
In this contribution, we provide link budget evaluation and discussion on some parameters of satellites and devices, and have the following observation and proposal: 
Observation 1: Set-3 satellites and Set-4 satellites have quite lower achievable CNRs in UL.
[bookmark: _GoBack]Proposal 1: Lower antenna gain of devices should be considered.
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