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1 Introduction

As part of the IMT-2020 evaluation submission, proponents should provide information on the link budget according the template provided in [1]. In this contribution, we present preliminary IMT-2020 link budget evaluation results.
2 IMT-2020 Link Budgets
Table 1 lists the assumptions used in the link budget evaluation. Note that, for each scenario, link budgets have been evaluated using two different antenna configurations – (1) baseline 2Tx-2Rx antenna configuration at both gNB and UE, and (2) higher number of antennas at gNB and UE as denoted in Table 1 to illustrate link budget improvement.
Table 1. Link budget assumptions.
	
	Indoor Hotspot – eMBB
	Dense Urban – eMBB
	Rural –       eMBB
	Urban Macro – mMTC
	Urban Macro – URLLC

	System configuration
	NR 4GHz, FDD (20 MHz), 15kHz SCS
	NR 4GHz, FDD (20 MHz), 15kHz SCS
	NR 700MHz, FDD (20 MHz), 15kHz SCS
	eMTC 700MHz, FDD (10 MHz)
	NR 700MHz, FDD (20 MHz), 15kHz SCS

	Physical channel
	DL: PDSCH (100 PRBs), PDCCH (DCI)

UL: PUSCH (5 PRBs), PUCCH (CQI, 1 PRB)
	DL: PDSCH (6 PRBs), MPDCCH (DCI, 6 PRBs) – 3dB power boosting
UL: PUSCH (2 out of 3 REs), PUCCH (ACK/NACK, 1 PRB)
	DL: PDSCH (100 PRBs), PDCCH (DCI)

UL: PUSCH (5 PRBs), PUCCH (CQI, 1 PRB)

	Target BLER
	PDSCH, PUSCH – 10%

PDCCH, PUCCH – 1%
	PDSCH, PUSCH – 10%

MPDCCH, PUCCH – 1%
	PDSCH, PDCCH, PUSCH, PUCCH – ~0.001%

	Pathloss Model
	LOS, NLOS

	Number of antennas
	gNB: 2Tx-2Rx, 64Tx-64Rx

UE: 2Tx-2Rx, 2Tx-4Rx
	gNB: 2Tx-2Rx, 64Tx-64Rx

UE: 2Tx-2Rx, 2Tx-4Rx
	gNB: 2Tx-2Rx, 32Tx-32Rx

UE: 2Tx-2Rx, 2Tx-2Rx
	gNB: 2Tx-2Rx, 2Tx-4Rx

UE: 1Tx-1Rx
	gNB: 2Tx-2Rx, 32Tx-32Rx

UE: 2Tx-2Rx, 2Tx-4Rx


For eMBB and URLLC: For the evaluation, link-level results have been generated using the baseline 2Tx-2Rx antenna configuration at both the gNB and UE. For larger number of antennas, the transmitter array gain is given by 10*log10(Num_tx_antenna/2) and the receiver array gain is given by 10*log10(Num_rx_antenna/2). 
For mMTC: For the evaluation, link-level results have been generated for eMTC channels using the 2Tx-2Rx antenna configuration the gNB and 1Tx-1Rx at the UE. For larger number of antennas at the gNB, there is no transmitter array gain but there is receiver combining gain of 10*log10(Num_rx_antenna/2). In addition, while 46 dBm total gNB transmission power is used, eMTC occupies only 6 PRBs. Therefore, the total gNB transmit power for eMTC is given by 39.8 dBm (46 dBm + 10*log10(6/50) + 3 dB power boosting = 39.8 dBm).
Preliminary link budgets are provided in Table 3 - Table 7. Table 2 summarizes link budget evaluation results. The green entries correspond to scenarios for which IMT-2020 targets can be satisfied, while red entries correspond to scenarios for which IMT-2020 targets cannot be satisfied. From Table 2, the following conclusions may be drawn –
· For LOS pathloss model, IMT-2020 targets can be satisfied for all scenarios using the baseline antenna configuration (eMBB, URLLC: 2Tx-2Rx at gNB and UE; mMTC: 2Tx-2Rx at gNB and 1Tx-1Rx at UE).
· For NLOS pathloss model, IMT-2020 targets can be satisfied for most scenarios using the baseline antenna configuration. Increasing the number of transmit and/or antennas at the gNB and/or UE within the allowed configurations in [2] results in IMT-2020 targets being satisfied for all scenarios.
Note that in the case of mMTC, with the baseline antenna configuration, the available pathloss is slightly less than 164 dB. However, if we consider the hardware link budget (i.e. excluding shadow fading standard deviation and shadow fading margin), then the link budget is significantly larger than 164 dB.
Table 2. Link budget evaluation results.
	
	Indoor hotspot – eMBB
	Dense Urban – eMBB
	Rural –      eMBB
	Urban Macro – mMTC
	Urban Macro – URLLC

	Baseline antenna configuration
	LOS
	gNB: 2Tx-2Rx,

UE: 2Tx-2Rx
	gNB: 2Tx-2Rx,

UE: 2Tx-2Rx
	gNB: 2Tx-2Rx,

UE: 2Tx-2Rx
	gNB: 2Tx-2Rx,

UE: 1Tx-1Rx
	gNB: 2Tx-2Rx,

UE: 2Tx-2Rx

	
	NLOS
	gNB: 2Tx-2Rx,

UE: 2Tx-2Rx
	gNB: 2Tx-2Rx,

UE: 2Tx-2Rx
	gNB: 2Tx-2Rx,

UE: 2Tx-2Rx
	gNB: 2Tx-2Rx,

UE: 1Tx-1Rx
	gNB: 2Tx-2Rx,

UE: 2Tx-2Rx

	Higher number of Tx/Rx antennas
	LOS
	gNB: 64Tx-64Rx,

UE: 2Tx-4Rx
	gNB: 64Tx-64Rx,

UE: 2Tx-4Rx
	gNB: 32Tx-32Rx,

UE: 2Tx-2Rx
	gNB: 2Tx-4Rx,

UE: 1Tx-1Rx
	gNB: 32Tx-32Rx,

UE: 2Tx-4Rx

	
	NLOS
	gNB: 64Tx-64Rx,

UE: 2Tx-4Rx
	gNB: 64Tx-64Rx,

UE: 2Tx-4Rx
	gNB: 32Tx-32Rx,

UE: 2Tx-2Rx
	gNB: 2Tx-4Rx,

UE: 1Tx-1Rx
	gNB: 32Tx-32Rx,

UE: 2Tx-4Rx


3 Conclusions

In this contribution, we present preliminary IMT-2020 link budget evaluation results. The following conclusions may be drawn –

· For LOS pathloss model, IMT-2020 targets can be satisfied for all scenarios using the baseline antenna configuration (eMBB, URLLC: 2Tx-2Rx at gNB and UE; mMTC: 2Tx-2Rx at gNB and 1Tx-1Rx at UE).

· For NLOS pathloss model, IMT-2020 targets can be satisfied for most scenarios using the baseline antenna configuration. Increasing the number of transmit and/or antennas at the gNB and/or UE within the allowed configurations in [2] results in IMT-2020 targets being satisfied for all scenarios.
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Table 3. Link budget template for Indoor Hotspot-eMBB.
	Deployment Scenario
	Indoor Hotspot-eMBB
	Indoor Hotspot-eMBB

	
	LoS
	NLoS
	LoS
	NLoS

	Item
	DL
	UL
	DL
	UL
	DL
	UL
	DL
	UL

	System configuration
	 
	 
	 
	 
	 
	 
	 
	 

	Carrier frequency (GHz)
	4
	4
	4
	4
	4
	4
	4
	4

	BS antenna heights (m)
	3
	3
	3
	3
	3
	3
	3
	3

	UT antenna heights (m)
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5

	Cell area reliability(1) (%) (Please specify how it is calculated.) 
	90%
	90%
	90%
	90%
	90%
	90%
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	39000
	16000
	39000
	16000
	39000
	16000
	39000
	16000

	Transmission bit rate for data channel (bit/s)
	6E+06
	210000
	6E+06
	210000
	6E+06
	210000
	6E+06
	210000

	Target packet error rate for the required SNR in item (19a) for control channel
	1%
	1%
	1%
	1%
	1%
	1%
	1%
	1%

	Target packet error rate for the required SNR in item (19b) for data channel
	10%
	10%
	10%
	10%
	10%
	10%
	10%
	10%

	Spectral efficiency(2) (bit/s/Hz)
	0.300
	0.210
	0.300
	0.210
	0.300
	0.210
	0.300
	0.210

	Pathloss model(3) (select from LoS or NLoS)
	LoS
	NLoS
	LoS
	NLoS

	UE speed (km/h)
	3
	3
	3
	3
	3
	3
	3
	3

	Feeder loss (dB)
	2
	2
	2
	2
	2
	2
	2
	2

	Transmitter
	 
	 
	 
	 
	 
	 
	 
	 

	(1) Number of transmit antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.[IMT-2020.EVAL])
	2
	2
	2
	2
	64
	2
	64
	2

	(2) Maximal transmit power per antenna (dBm)
	21.0
	20.0
	21.0
	20.0
	5.9
	20.0
	5.9
	20.0

	(3) Total transmit power = function of (1) and (2) (dBm)
(The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.[IMT-2020.EVAL])
	24
	23
	24
	23
	24
	23
	24
	23

	(4) Transmitter antenna gain (dBi)
	5
	0
	5
	0
	5
	0
	5
	0

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)
	0.0
	0.0
	0.0
	0.0
	15.1
	0.0
	15.1
	0.0

	(6) Control channel power boosting gain (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)
	3
	1
	3
	1
	3
	1
	3
	1

	(9a) Control channel e.i.r.p. = (3) + (4) + (5) + (6) – (8) dBm
	26
	22
	26
	22
	41
	22
	41
	22

	(9b) Data channel e.i.r.p. = (3) + (4) + (5) – (7) – (8) dBm
	26
	22
	26
	22
	41
	22
	41
	22

	Receiver
	 
	 
	 
	 
	 
	 
	 
	 

	(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.[IMT-2020.EVAL])
	2
	2
	2
	2
	4
	64
	4
	64

	(11) Receiver antenna gain (dBi)
	0
	5
	0
	5
	0
	5
	0
	5

	(11a) Receiver array gain (dB)
	0.0
	0.0
	0.0
	0.0
	3.0
	15.1
	3.0
	15.1

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	1
	3
	1
	3
	1
	3
	1
	3

	(13) Receiver noise figure (dB)
	7
	5
	7
	5
	7
	5
	7
	5

	(14) Thermal noise density (dBm/Hz)
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174

	(15) Receiver interference density (dBm/Hz)
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174

	    Receiver interference over thermal noise (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(16) Total noise plus interference density
        = 10 log (10^(((13) + (14))/10) + 10^((15)/10)) dBm/Hz
	-167
	-169
	-167
	-169
	-167
	-169
	-167
	-169

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	18000000
	900000
	18000000
	900000
	18000000
	900000
	18000000
	900000

	(18) Effective noise power = (16) + 10 log((17)) dBm
	-94
	-109
	-94
	-109
	-94
	-109
	-94
	-109

	(19a) Required SNR for the control channel (dB) 
	-3.8
	-1.6
	-4.3
	-1.8
	-3.8
	-1.6
	-4.3
	-1.8

	(19b) Required SNR for the data channel (dB) 
	-0.58
	-2
	-2.15
	-1.3
	-0.58
	-2
	-2.15
	-1.3

	(20) Receiver implementation margin (dB)
	2
	2
	2
	2
	2
	2
	2
	2

	(21a) H-ARQ gain for control channel (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(21b) H-ARQ gain for data channel (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(22a) Receiver sensitivity for control channel
	-96
	-116
	-97
	-116
	-96
	-116
	-97
	-116

	         = (18) + (19a) + (20) – (21a)  dBm
	
	
	
	
	
	
	
	

	(22b) Receiver sensitivity for data channel 
	-93
	-109
	-95
	-109
	-93
	-109
	-95
	-109

	         = (18) + (19b) + (20) – (21b)  dBm
	
	
	
	
	
	
	
	

	(23a) Hardware link budget for control channel 
	122
	143
	123
	143
	140
	158
	141
	158

	         = (9a) + (11) + (11a) − (22a)   dB
	
	
	
	
	
	
	
	

	(23b) Hardware link budget for data channel 
	119
	136
	121
	136
	137
	152
	139
	151

	         = (9a) + (11) + (11a) − (22a)   dB
	
	
	
	
	
	
	
	

	Calculation of available pathloss
	 
	 
	 
	 
	 
	 
	 
	 

	(24) Lognormal shadow fading std deviation (dB)
	3
	3
	4
	4
	3
	3
	4
	4

	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	3
	3
	3
	3
	3
	3
	3
	3

	(26) BS selection/macro-diversity gain (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(27) Penetration margin (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(28) Other gains (dB) (if any please specify)
	0
	0
	0
	0
	0
	0
	0
	0

	(29a) Available path loss for control channel 
         = (23a) – (25) + (26) – (27) + (28) – (12)  dB
	118
	137
	119
	137
	136
	152
	137
	152

	(29b) Available path loss for data channel 
         = (23b) – (25) + (26) – (27) + (28) – (12)  dB
	115
	130
	117
	130
	133
	146
	135
	145

	Range/coverage efficiency calculation
	 
	 
	 
	 

	(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)
	150.0
	150.0
	150.0
	150.0
	150.0
	150.0
	150.0
	150.0

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	150.0
	150.0
	141.0
	150.0
	150.0
	150.0
	150.0
	150.0

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	7.07E+04
	7.07E+04
	7.07E+04
	7.07E+04
	7.07E+04
	7.07E+04
	7.07E+04
	7.07E+04

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	7.07E+04
	7.07E+04
	6.24E+04
	7.07E+04
	7.07E+04
	7.07E+04
	7.07E+04
	7.07E+04

	Intersite Distance
	300
	300
	282
	300
	300
	300
	300
	300


Table 4. Link budget template for Dense Urban-eMBB.
	Deployment Scenario
	Dense Urban-eMBB
	Dense Urban-eMBB

	
	LoS
	NLoS
	LoS
	NLoS

	Item
	DL
	UL
	DL
	UL
	DL
	UL
	DL
	UL

	System configuration
	 
	 
	 
	 
	 
	 
	 
	 

	Carrier frequency (GHz)
	4
	4
	4
	4
	4
	4
	4
	4

	BS antenna heights (m)
	25
	25
	25
	25
	25
	25
	25
	25

	UT antenna heights (m)
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5

	Cell area reliability(1) (%) (Please specify how it is calculated.)
	90%
	90%
	90%
	90%
	90%
	90%
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	39000
	16000
	39000
	16000
	39000
	16000
	39000
	16000

	Transmission bit rate for data channel (bit/s)
	5E+06
	150000
	5E+06
	150000
	5E+06
	150000
	5E+06
	150000

	Target packet error rate for the required SNR in item (19a) for control channel
	1%
	1%
	1%
	1%
	1%
	1%
	1%
	1%

	Target packet error rate for the required SNR in item (19b) for data channel
	10%
	10%
	10%
	10%
	10%
	10%
	10%
	10%

	Spectral efficiency(2) (bit/s/Hz)
	0.225
	0.150
	0.225
	0.150
	0.225
	0.150
	0.225
	0.150

	Pathloss model(3) (select from LoS or NLoS)
	LoS
	NLoS
	LoS
	NLoS

	UE speed (km/h)
	3
	3
	3
	3
	3
	3
	3
	3

	Feeder loss (dB)
	2
	2
	2
	2
	2
	2
	2
	2

	Transmitter
	 
	 
	 
	 
	 
	 
	 
	 

	(1) Number of transmit antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.[IMT-2020.EVAL])
	2
	2
	2
	2
	64
	2
	64
	2

	(2) Maximal transmit power per antenna (dBm)
	41.0
	20.0
	41.0
	20.0
	25.9
	20.0
	25.9
	20.0

	(3) Total transmit power = function of (1) and (2) (dBm)
(The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.[IMT-2020.EVAL])
	44
	23
	44
	23
	44
	23
	44
	23

	(4) Transmitter antenna gain (dBi)
	8
	0
	8
	0
	8
	0
	8
	0

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)
	0.0
	0.0
	0.0
	0.0
	15.1
	0.0
	15.1
	0.0

	(6) Control channel power boosting gain (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)
	3
	1
	3
	1
	3
	1
	3
	1

	(9a) Control channel e.i.r.p. = (3) + (4) + (5) + (6) – (8) dBm
	49
	22
	49
	22
	64
	22
	64
	22

	(9b) Data channel e.i.r.p. = (3) + (4) + (5) – (7) – (8) dBm
	49
	22
	49
	22
	64
	22
	64
	22

	Receiver
	 
	 
	 
	 
	 
	 
	 
	 

	(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.[IMT-2020.EVAL])
	2
	2
	2
	4
	4
	64
	4
	64

	(11) Receiver antenna gain (dBi)
	0
	8
	0
	8
	0
	8
	0
	8

	(11a) Receiver array gain (dB)
	0.0
	0.0
	0.0
	3.0
	3.0
	15.1
	3.0
	15.1

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	1
	3
	1
	3
	1
	3
	1
	3

	(13) Receiver noise figure (dB)
	7
	5
	7
	5
	7
	5
	7
	5

	(14) Thermal noise density (dBm/Hz)
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174

	(15) Receiver interference density (dBm/Hz)
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174

	    Receiver interference over thermal noise (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(16) Total noise plus interference density
        = 10 log (10^(((13) + (14))/10) + 10^((15)/10)) dBm/Hz
	-167
	-169
	-167
	-169
	-167
	-169
	-167
	-169

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	18000000
	900000
	18000000
	900000
	18000000
	900000
	18000000
	900000

	(18) Effective noise power = (16) + 10 log((17)) dBm
	-94
	-109
	-94
	-109
	-94
	-109
	-94
	-109

	(19a) Required SNR for the control channel (dB) 
	-3.8
	-1.6
	-4.3
	-1.8
	-3.8
	-1.6
	-4.3
	-1.8

	(19b) Required SNR for the data channel (dB) 
	-1.97
	-3.86
	-3.54
	-3.16
	-1.97
	-3.86
	-3.54
	-3.16

	(20) Receiver implementation margin (dB)
	2
	2
	2
	2
	2
	2
	2
	2

	(21a) H-ARQ gain for control channel (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(21b) H-ARQ gain for data channel (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(22a) Receiver sensitivity for control channel
	-96
	-116
	-97
	-116
	-96
	-116
	-97
	-116

	         = (18) + (19a) + (20) – (21a)  dBm
	
	
	
	
	
	
	
	

	(22b) Receiver sensitivity for data channel 
	-94
	-111
	-96
	-111
	-94
	-111
	-96
	-111

	         = (18) + (19b) + (20) – (21b)  dBm
	
	
	
	
	
	
	
	

	(23a) Hardware link budget for control channel 
	145
	146
	146
	149
	163
	161
	164
	161

	         = (9a) + (11) + (11a) − (22a)   dB
	
	
	
	
	
	
	
	

	(23b) Hardware link budget for data channel 
	143
	141
	145
	144
	161
	156
	163
	156

	         = (9a) + (11) + (11a) − (22a)   dB
	
	
	
	
	
	
	
	

	Calculation of available pathloss
	 
	 
	 
	 
	 
	 
	 
	 

	(24) Lognormal shadow fading std deviation (dB)
	4
	4
	6
	6
	4
	4
	6
	6

	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	2
	2
	4
	4
	2
	2
	4
	4

	(26) BS selection/macro-diversity gain (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(27) Penetration margin (dB)
	20
	20
	20
	20
	20
	20
	20
	20

	(28) Other gains (dB) (if any please specify)
	0
	0
	0
	0
	0
	0
	0
	0

	(29a) Available path loss for control channel 
         = (23a) – (25) + (26) – (27) + (28) – (12)  dB
	122
	121
	121
	122
	140
	136
	139
	134

	(29b) Available path loss for data channel 
         = (23b) – (25) + (26) – (27) + (28) – (12)  dB
	120
	116
	120
	117
	138
	131
	138
	129

	Range/coverage efficiency calculation
	 
	 
	 
	 
	 
	 
	 
	 

	(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)
	2080.0
	1941.2
	272.0
	297.4
	5883.1
	4616.9
	788.4
	604.4

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	1872.2
	1478.2
	260.2
	213.4
	5295.5
	3515.8
	754.0
	433.7

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	1.36E+07
	1.18E+07
	2.33E+05
	2.78E+05
	1.09E+08
	6.70E+07
	1.95E+06
	1.15E+06

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	1.10E+07
	6.86E+06
	2.13E+05
	1.43E+05
	8.81E+07
	3.88E+07
	1.79E+06
	5.91E+05

	Intersite Distance
	3243
	2560
	451
	370
	9172
	6089
	1306
	751


Table 5. Link budget template for Rural-eMBB.
	Deployment Scenario
	Rural-eMBB
	Rural-eMBB

	
	LoS
	NLoS
	LoS
	NLoS

	Item
	DL
	UL
	DL
	UL
	DL
	UL
	DL
	UL

	System configuration
	 
	 
	 
	 
	 
	 
	 
	 

	Carrier frequency (GHz)
	0.7
	0.7
	0.7
	0.7
	0.7
	0.7
	0.7
	0.7

	BS antenna heights (m)
	35
	35
	35
	35
	35
	35
	35
	35

	UT antenna heights (m)
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5

	Cell area reliability(1) (%) (Please specify how it is calculated.)
	90%
	90%
	90%
	90%
	90%
	90%
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	39000
	16000
	39000
	16000
	39000
	16000
	39000
	16000

	Transmission bit rate for data channel (bit/s)
	2E+06
	45000
	2E+06
	45000
	2E+06
	45000
	2E+06
	45000

	Target packet error rate for the required SNR in item (19a) for control channel
	1%
	1%
	1%
	1%
	1%
	1%
	1%
	1%

	Target packet error rate for the required SNR in item (19b) for data channel
	10%
	10%
	10%
	10%
	10%
	10%
	10%
	10%

	Spectral efficiency(2) (bit/s/Hz)
	0.120
	0.045
	0.120
	0.045
	0.120
	0.045
	0.120
	0.045

	Pathloss model(3) (select from LoS or NLoS)
	LoS
	NLoS
	LoS
	NLoS

	UE speed (km/h)
	3
	3
	3
	3
	3
	3
	3
	3

	Feeder loss (dB)
	2
	2
	2
	2
	2
	2
	2
	2

	Transmitter
	 
	 
	 
	 
	 
	 
	 
	 

	(1) Number of transmit antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.[IMT-2020.EVAL])
	2
	2
	2
	2
	32
	2
	32
	2

	(2) Maximal transmit power per antenna (dBm)
	46.0
	20.0
	46.0
	20.0
	33.9
	20.0
	33.9
	20.0

	(3) Total transmit power = function of (1) and (2) (dBm)
(The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.[IMT-2020.EVAL])
	49
	23
	49
	23
	49
	23
	49
	23

	(4) Transmitter antenna gain (dBi)
	8
	0
	8
	0
	8
	0
	8
	0

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)
	0.0
	0.0
	0.0
	0.0
	12.0
	0.0
	12.0
	0.0

	(6) Control channel power boosting gain (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)
	3
	1
	3
	1
	3
	1
	3
	1

	(9a) Control channel e.i.r.p. = (3) + (4) + (5) + (6) – (8) dBm
	54
	22
	54
	22
	66
	22
	66
	22

	(9b) Data channel e.i.r.p. = (3) + (4) + (5) – (7) – (8) dBm
	54
	22
	54
	22
	66
	22
	66
	22

	Receiver
	 
	 
	 
	 
	 
	 
	 
	 

	(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.[IMT-2020.EVAL])
	2
	2
	2
	2
	2
	32
	2
	32

	(11) Receiver antenna gain (dBi)
	0
	8
	0
	8
	0
	8
	0
	8

	(11a) Receiver array gain (dB)
	0.0
	0.0
	0.0
	0.0
	0.0
	12.0
	0.0
	12.0

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	1
	3
	1
	3
	1
	3
	1
	3

	(13) Receiver noise figure (dB)
	7
	5
	7
	5
	7
	5
	7
	5

	(14) Thermal noise density (dBm/Hz)
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174

	(15) Receiver interference density (dBm/Hz)
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174

	    Receiver interference over thermal noise (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(16) Total noise plus interference density
        = 10 log (10^(((13) + (14))/10) + 10^((15)/10)) dBm/Hz
	-167
	-169
	-167
	-169
	-167
	-169
	-167
	-169

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	18000000
	900000
	18000000
	900000
	18000000
	900000
	18000000
	900000

	(18) Effective noise power = (16) + 10 log((17)) dBm
	-94
	-109
	-94
	-109
	-94
	-109
	-94
	-109

	(19a) Required SNR for the control channel (dB) 
	-3.8
	-1.6
	-4.3
	-1.8
	-3.8
	-1.6
	-4.3
	-1.8

	(19b) Required SNR for the data channel (dB) 
	-4.70
	-9.09
	-6.27
	-8.39
	-4.70
	-9.09
	-6.27
	-8.39

	(20) Receiver implementation margin (dB)
	2
	2
	2
	2
	2
	2
	2
	2

	(21a) H-ARQ gain for control channel (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(21b) H-ARQ gain for data channel (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(22a) Receiver sensitivity for control channel
	-96
	-116
	-97
	-116
	-96
	-116
	-97
	-116

	         = (18) + (19a) + (20) – (21a)  dBm
	
	
	
	
	
	
	
	

	(22b) Receiver sensitivity for data channel 
	-97
	-117
	-99
	-116
	-97
	-117
	-99
	-116

	         = (18) + (19b) + (20) – (21b)  dBm
	
	
	
	
	
	
	
	

	(23a) Hardware link budget for control channel 
	150
	146
	151
	146
	162
	158
	163
	158

	         = (9a) + (11) + (11a) − (22a)   dB
	
	
	
	
	
	
	
	

	(23b) Hardware link budget for data channel 
	151
	147
	153
	146
	163
	159
	165
	158

	         = (9a) + (11) + (11a) − (22a)   dB
	
	
	
	
	
	
	
	

	Calculation of available pathloss
	 
	 
	 
	 
	 
	 
	 
	 

	(24) Lognormal shadow fading std deviation (dB)
	4
	4
	6
	6
	4
	4
	6
	6

	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	3
	3
	6
	6
	3
	3
	6
	6

	(26) BS selection/macro-diversity gain (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(27) Penetration margin (dB)
	20
	20
	20
	20
	20
	20
	20
	20

	(28) Other gains (dB) (if any please specify)
	0
	0
	0
	0
	0
	0
	0
	0

	(29a) Available path loss for control channel 
         = (23a) – (25) + (26) – (27) + (28) – (12)  dB
	126
	120
	124
	117
	138
	132
	136
	129

	(29b) Available path loss for data channel 
         = (23b) – (25) + (26) – (27) + (28) – (12)  dB
	127
	121
	126
	117
	139
	133
	138
	129

	Range/coverage efficiency calculation
	 
	 
	 
	 

	(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)
	3223.8
	2256.2
	1064.4
	722.5
	5000.0
	4512.3
	2181.7
	1481.0

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	3395.6
	2321.4
	1197.2
	705.3
	5000.0
	4642.9
	2453.7
	1445.7

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	3.27E+07
	1.60E+07
	3.56E+06
	1.64E+06
	7.85E+07
	6.40E+07
	1.50E+07
	6.89E+06

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	3.62E+07
	1.69E+07
	4.50E+06
	1.56E+06
	7.85E+07
	6.77E+07
	1.89E+07
	6.57E+06

	Intersite Distance
	5584
	3908
	1844
	1222
	8660
	7816
	3779
	2504


Table 6. Link budget template for Urban Macro-mMTC.

	Deployment Scenario
	Urban Macro–mMTC
	Urban Macro–mMTC

	
	LoS
	NLoS
	LoS
	NLoS

	Item
	DL
	UL
	DL
	UL
	DL
	UL
	DL
	UL

	System configuration
	 
	 
	 
	 
	 
	 
	 
	 

	Carrier frequency (GHz)
	0.7
	0.7
	0.7
	0.7
	0.7
	0.7
	0.7
	0.7

	BS antenna heights (m)
	25
	25
	25
	25
	25
	25
	25
	25

	UT antenna heights (m)
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5

	Cell area reliability(1) (%) (Please specify how it is calculated.)
	90%
	90%
	90%
	90%
	90%
	90%
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	120
	8
	120
	8
	120
	8
	120
	8

	Transmission bit rate for data channel (bit/s)
	160
	160
	160
	160
	160
	160
	160
	160

	Target packet error rate for the required SNR in item (19a) for control channel
	1%
	1%
	1%
	1%
	1%
	1%
	1%
	1%

	Target packet error rate for the required SNR in item (19b) for data channel
	10%
	10%
	10%
	10%
	10%
	10%
	10%
	10%

	Spectral efficiency(2) (bit/s/Hz)
	0.0001
	0.0048
	0.0001
	0.0048
	0.0001
	0.0048
	0.0001
	0.0048

	Pathloss model(3) (select from LoS or NLoS)
	LoS
	NLoS
	LoS
	NLoS

	UE speed (km/h)
	3
	3
	3
	3
	3
	3
	3
	3

	Feeder loss (dB)
	2
	2
	2
	2
	2
	2
	2
	2

	Transmitter
	 
	 
	 
	 
	 
	 
	 
	 

	(1) Number of transmit antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.[IMT-2020.EVAL])
	2
	1
	2
	1
	4
	1
	4
	1

	(2) Maximal transmit power per antenna (dBm)
	36.8
	23.0
	36.8
	23.0
	33.8
	23.0
	33.8
	23.0

	(3) Total transmit power = function of (1) and (2) (dBm)
(The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.[IMT-2020.EVAL])
	39.8
	23
	39.8
	23
	39.8
	23
	39.8
	23

	(4) Transmitter antenna gain (dBi)
	8
	0
	8
	0
	8
	0
	8
	0

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(6) Control channel power boosting gain (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)
	3
	1
	3
	1
	3
	1
	3
	1

	(9a) Control channel e.i.r.p. = (3) + (4) + (5) + (6) – (8) dBm
	45
	22
	45
	22
	45
	22
	45
	22

	(9b) Data channel e.i.r.p. = (3) + (4) + (5) – (7) – (8) dBm
	45
	22
	45
	22
	45
	22
	45
	22

	Receiver
	 
	 
	 
	 
	 
	 
	 
	 

	(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.[IMT-2020.EVAL])
	1
	2
	1
	2
	1
	4
	1
	4

	(11) Receiver antenna gain (dBi)
	0
	8
	0
	8
	0
	8
	0
	8

	(11a) Receiver array gain (dB)
	0.0
	0.0
	0.0
	0.0
	0.0
	3.0
	0.0
	3.0

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	1
	3
	1
	3
	1
	3
	1
	3

	(13) Receiver noise figure (dB)
	7
	5
	7
	5
	7
	5
	7
	5

	(14) Thermal noise density (dBm/Hz)
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174

	(15) Receiver interference density (dBm/Hz)
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174

	    Receiver interference over thermal noise (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(16) Total noise plus interference density
        = 10 log (10^(((13) + (14))/10) + 10^((15)/10)) dBm/Hz
	-167
	-169
	-167
	-169
	-167
	-169
	-167
	-169

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	1080000
	30000
	1080000
	30000
	1080000
	30000
	1080000
	30000

	(18) Effective noise power = (16) + 10 log((17)) dBm
	-107
	-124
	-107
	-124
	-107
	-124
	-107
	-124

	(19a) Required SNR for the control channel (dB) 
	-19.1
	-24.3
	-19.1
	-24.3
	-19.1
	-24.3
	-19.1
	-24.3

	(19b) Required SNR for the data channel (dB) 
	-21.7
	-21.8
	-21.7
	-21.8
	-21.7
	-21.8
	-21.7
	-21.8

	(20) Receiver implementation margin (dB)
	2
	2
	2
	2
	2
	2
	2
	2

	(21a) H-ARQ gain for control channel (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(21b) H-ARQ gain for data channel (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(22a) Receiver sensitivity for control channel
	-124
	-139
	-124
	-139
	-124
	-139
	-124
	-139

	         = (18) + (19a) + (20) – (21a)  dBm
	
	
	
	
	
	
	
	

	(22b) Receiver sensitivity for data channel 
	-126
	-144
	-126
	-144
	-126
	-144
	-126
	-144

	         = (18) + (19b) + (20) – (21b)  dBm
	
	
	
	
	
	
	
	

	(23a) Hardware link budget for control channel 
	169
	169
	169
	169
	169
	172
	169
	172

	         = (9a) + (11) + (11a) − (22a)   dB
	
	
	
	
	
	
	
	

	(23b) Hardware link budget for data channel 
	171
	174
	171
	174
	171
	177
	171
	177

	         = (9a) + (11) + (11a) − (22a)   dB
	
	
	
	
	
	
	
	

	Calculation of available pathloss
	 
	 
	 
	 
	 
	 
	 
	 

	(24) Lognormal shadow fading std deviation (dB)
	4
	4
	6
	6
	4
	4
	6
	6

	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	2
	2
	4
	4
	2
	2
	4
	4

	(26) BS selection/macro-diversity gain (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(27) Penetration margin (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(28) Other gains (dB) (if any please specify)
	0
	0
	0
	0
	0
	0
	0
	0

	(29a) Available path loss for control channel 
         = (23a) – (25) + (26) – (27) + (28) – (12)  dB
	166
	164
	164
	162
	166
	167
	164
	165

	(29b) Available path loss for data channel 
         = (23b) – (25) + (26) – (27) + (28) – (12)  dB
	168
	169
	166
	167
	168
	172
	166
	170

	Range/coverage efficiency calculation
	
	
	
	
	
	
	
	

	(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)
	10000.0
	10000.0
	8265.0
	7429.0
	10000.0
	10000.0
	8265.0
	8870.4

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	10000.0
	10000.0
	9633.0
	10140.3
	10000.0
	10000.0
	9633.0
	12107.9

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	3.14E+08
	3.14E+08
	2.15E+08
	1.73E+08
	3.14E+08
	3.14E+08
	2.15E+08
	2.47E+08

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	3.14E+08
	3.14E+08
	2.92E+08
	3.23E+08
	3.14E+08
	3.14E+08
	2.92E+08
	4.61E+08

	Intersite Distance
	17321
	17321
	14315
	12867
	17321
	17321
	14315
	15364


Table 7. Link budget template for Urban Macro-URLLC.
	Deployment Scenario
	Urban Macro–URLLC
	Urban Macro–URLLC

	
	LoS
	NLoS
	LoS
	NLoS

	Item
	DL
	UL
	DL
	UL
	DL
	UL
	DL
	UL

	System configuration
	 
	 
	 
	 
	 
	 
	 
	 

	Carrier frequency (GHz)
	0.7
	0.7
	0.7
	0.7
	0.7
	0.7
	0.7
	0.7

	BS antenna heights (m)
	25
	25
	25
	25
	25
	25
	25
	25

	UT antenna heights (m)
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5

	Cell area reliability(1) (%) (Please specify how it is calculated.)
	90%
	90%
	90%
	90%
	90%
	90%
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	39000
	16000
	39000
	16000
	39000
	16000
	39000
	16000

	Transmission bit rate for data channel (bit/s)
	4E+06
	135001
	4E+06
	135001
	4E+06
	135001
	4E+06
	135001

	Target packet error rate for the required SNR in item (19a) for control channel
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%

	Target packet error rate for the required SNR in item (19b) for data channel
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%

	Spectral efficiency(2) (bit/s/Hz)
	0.225
	0.150
	0.225
	0.150
	0.225
	0.150
	0.225
	0.150

	Pathloss model(3) (select from LoS or NLoS)
	LoS
	NLoS
	LoS
	NLoS

	UE speed (km/h)
	3
	3
	3
	3
	3
	3
	3
	3

	Feeder loss (dB)
	2
	2
	2
	2
	2
	2
	2
	2

	Transmitter
	 
	 
	 
	 
	 
	 
	 
	 

	(1) Number of transmit antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.[IMT-2020.EVAL])
	2
	2
	2
	2
	32
	4
	32
	4

	(2) Maximal transmit power per antenna (dBm)
	46.0
	20.0
	46.0
	20.0
	33.9
	17.0
	33.9
	17.0

	(3) Total transmit power = function of (1) and (2) (dBm)
(The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.[IMT-2020.EVAL])
	49
	23
	49
	23
	49
	23
	49
	23

	(4) Transmitter antenna gain (dBi)
	8
	0
	8
	0
	8
	0
	8
	0

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)
	0.0
	0.0
	0.0
	0.0
	12.0
	3.0
	12.0
	3.0

	(6) Control channel power boosting gain (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)
	3
	1
	3
	1
	3
	1
	3
	1

	(9a) Control channel e.i.r.p. = (3) + (4) + (5) + (6) – (8) dBm
	54
	22
	54
	22
	66
	25
	66
	25

	(9b) Data channel e.i.r.p. = (3) + (4) + (5) – (7) – (8) dBm
	54
	22
	54
	22
	66
	25
	66
	25

	Receiver
	 
	 
	 
	 
	 
	 
	 
	 

	(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.[IMT-2020.EVAL])
	2
	2
	2
	2
	2
	32
	2
	32

	(11) Receiver antenna gain (dBi)
	0
	8
	0
	8
	0
	8
	0
	8

	(11a) Receiver array gain (dB)
	0.0
	0.0
	0.0
	0.0
	0.0
	12.0
	0.0
	12.0

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	1
	3
	1
	3
	1
	3
	1
	3

	(13) Receiver noise figure (dB)
	7
	5
	7
	5
	7
	5
	7
	5

	(14) Thermal noise density (dBm/Hz)
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174

	(15) Receiver interference density (dBm/Hz)
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174

	    Receiver interference over thermal noise (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(16) Total noise plus interference density
        = 10 log (10^(((13) + (14))/10) + 10^((15)/10)) dBm/Hz
	-167
	-169
	-167
	-169
	-167
	-169
	-167
	-169

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	18000000
	900000
	18000000
	900000
	18000000
	900000
	18000000
	900000

	(18) Effective noise power = (16) + 10 log((17)) dBm
	-94
	-109
	-94
	-109
	-94
	-109
	-94
	-109

	(19a) Required SNR for the control channel (dB) 
	4.2
	6.4
	3.7
	6.2
	4.2
	6.4
	3.7
	6.2

	(19b) Required SNR for the data channel (dB) 
	6.03
	4.14
	4.46
	4.84
	6.03
	4.14
	4.46
	4.84

	(20) Receiver implementation margin (dB)
	2
	2
	2
	2
	2
	2
	2
	2

	(21a) H-ARQ gain for control channel (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(21b) H-ARQ gain for data channel (dB)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	(22a) Receiver sensitivity for control channel
	-88
	-108
	-89
	-108
	-88
	-108
	-89
	-108

	         = (18) + (19a) + (20) – (21a)  dBm
	
	
	
	
	
	
	
	

	(22b) Receiver sensitivity for data channel 
	-86
	-103
	-88
	-103
	-86
	-103
	-88
	-103

	         = (18) + (19b) + (20) – (21b)  dBm
	
	
	
	
	
	
	
	

	(23a) Hardware link budget for control channel 
	142
	138
	143
	138
	154
	153
	155
	153

	         = (9a) + (11) + (11a) − (22a)   dB
	
	
	
	
	
	
	
	

	(23b) Hardware link budget for data channel 
	140
	133
	142
	133
	152
	148
	154
	148

	         = (9a) + (11) + (11a) − (22a)   dB
	
	
	
	
	
	
	
	

	Calculation of available pathloss
	 
	 
	 
	 
	 
	 
	 
	 

	(24) Lognormal shadow fading std deviation (dB)
	4
	4
	6
	6
	4
	4
	6
	6

	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	2
	2
	4
	4
	2
	2
	4
	4

	(26) BS selection/macro-diversity gain (dB)
	0
	0
	0
	0
	0
	0
	0
	0

	(27) Penetration margin (dB)
	20
	20
	20
	20
	20
	20
	20
	20

	(28) Other gains (dB) (if any please specify)
	0
	0
	0
	0
	0
	0
	0
	0

	(29a) Available path loss for control channel 
         = (23a) – (25) + (26) – (27) + (28) – (12)  dB
	119
	113
	118
	111
	131
	128
	130
	126

	(29b) Available path loss for data channel 
         = (23b) – (25) + (26) – (27) + (28) – (12)  dB
	117
	108
	117
	106
	129
	123
	129
	121

	Range/coverage efficiency calculation
	
	
	
	
	
	
	
	

	(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)
	1903.5
	1332.2
	556.2
	379.2
	3807.1
	3168.5
	1130.5
	920.5

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	1713.4
	1014.4
	531.9
	272.1
	3426.8
	2412.8
	1081.2
	660.5

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	1.14E+07
	5.58E+06
	9.72E+05
	4.52E+05
	4.55E+07
	3.15E+07
	4.02E+06
	2.66E+06

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	9.22E+06
	3.23E+06
	8.89E+05
	2.33E+05
	3.69E+07
	1.83E+07
	3.67E+06
	1.37E+06

	Intersite Distance
	2968
	1757
	921
	471
	5935
	4179
	1873
	1144


