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Working Document on Technology Description Template 
– Link Budget Template (LBT)
[Editor’s Note: This is the baseline working document used for development of material to fill out Technology Description Template – Link Budget Template (LBT).] 
TABLE 1

Link budget template for indoor test environment
(indoor hotspot deployment scenario)

	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	3.4
	3.4

	BS antenna heights (m)
	6
	6

	UT antenna heights (m)
	[1.5]
	[1.5]

	Cell area reliability(1) (%) (Please specify how it is calculated.)
	[95%]
	[95%]

	Transmission bit rate for control channel (bit/s)
	
	

	Transmission bit rate for data channel (bit/s)
	
	

	Target packet error rate for the required SNR in item (19a) for control channel
	[10-3]
	[10-3]

	Target packet error rate for the required SNR in item (19b) for data channel
	[10-2]
	[10-2]

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

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

	Mobile speed (km/h)
	3
	3

	Feeder loss (dB)
	0
	0

	Transmitter

	(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	[2]
	[1]

	(2) Maximal transmit power per antenna (dBm)
	[19]
	[21]

	(3) Total transmit power = function of (1) and (2) (dBm)

(The value shall not exceed the indicated value in Table 6 of Report 
ITU-R M.2135)
	[21]
	[21]

	(4) Transmitter antenna gain (dBi)
	0
	0

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)
	[3]
	[0]

	(6) Control channel power boosting gain (dB)
	[3]
	[3]

	(7) Data channel power loss due to pilot/control boosting (dB)
	[2.18]
	[0.89]


	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)
	[0]
	[0]

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm
	[27]
	[24]

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	[24.82]
	[23.11]


	Receiver

	(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	[2]
	[2]

	(11) Receiver antenna gain (dBi)
	0
	0

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	[0]
	[0]

	(13) Receiver noise figure (dB)
	7
	5

	
	
	

	
	
	

	TABLE 1 (cont.)

	Item
	Downlink
	Uplink

	Receiver (cont.)
	
	

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

	(15) Receiver interference density (dBm/Hz)
	[–174]
	[–174]

	(16) Total noise plus interference density

        = 10 log (10^(((13) + (14))/10) + 10^((15)/10))  dBm/Hz
	[–166.21]
	[–167.81]

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	[20M]
	[20M]

	(18) Effective noise power = (16) + 10 log((17)) dBm
	[–93.20]
	[–94.81]

	(19a) Required SNR for the control channel (dB) 
	[7]
	[7]


	(19b) Required SNR for the data channel (dB) 
	[5]
	[5]


	(20) Receiver implementation margin (dB)
	[5]
	[5]


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

	(21b) H-ARQ gain for data channel (dB)
	[1]
	[1]


	(22a) Receiver sensitivity for control channel

         = (18) + (19a) + (20) – (21a)  dBm
	[-81.2]
	[-82.81]

	(22b) Receiver sensitivity for data channel 

         = (18) + (19b) + (20) – (21b)  dBm
	[-84.2]
	[-85.81]

	(23a) Hardware link budget for control channel 

         = (9a) + (11) − (22a)   dB
	[108.2]
	[106.81]

	(23b) Hardware link budget for data channel 

          = (9b) + (11) − (22b)  dB
	[109.02]
	[108.92]

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	[4]
	[4]

	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	[6.6]
	[6.6]

	(26) BS selection/macro-diversity gain (dB)
	[1.5]
	[1.5]

	(27) Penetration margin (dB)
	[0]
	[0]

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

	(29a) Available path loss for control channel 

         = (23a) – (25) + (26) – (27) + (28) – (12)   dB
	[103.1]
	[101.71]

	(29b) Available path loss for data channel 

          = (23b) – (25) + (26) – (27) + (28) – (12)   dB
	[103.92]
	[103.82]


	TABLE 1 (end)

	Item
	Downlink
	Uplink

	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)
	[74.13]
	[68.85]

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	[77.43]
	[77.02]

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	[17263.86]
	[14892.16]

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	[18835.12]
	[18636.18]

	(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.

(2) 
The spectral efficiency of the chosen modulation scheme.

(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.


TABLE 2

Link budget template for microcellular test environment
(urban micro-cell deployment scenario)

	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	2.5
	2.5

	BS antenna heights (m)
	10
	10

	UT antenna heights (m)
	[1.5]
	[1.5]

	Cell area reliability(1) (%) (Please specify how it is calculated.)
	[95%]
	[95%]

	Transmission bit rate for control channel (bit/s)
	
	

	Transmission bit rate for data channel (bit/s)
	
	

	Target packet error rate for the required SNR in item (19a) for control channel
	[10-3]
	[10-3]

	Target packet error rate for the required SNR in item (19b) for data channel
	[10-2]
	[10-2]

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

	Pathloss model(3) (select from LoS, NLoS or O-to-I)
	[NLoS]
	[NLoS]

	Mobile speed (km/h)
	3
	3

	Feeder loss (dB)
	2
	2

	Transmitter

	(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	[2]
	[1]

	(2) Maximal transmit power per antenna (dBm)
	[38]
	[24]

	(3) Total transmit power = function of (1) and (2) (dBm) 

(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)
	[41]
	[24]

	(4) Transmitter antenna gain (dBi)
	17
	0

	
	
	

	TABLE 2 (cont.)

	Item
	Downlink
	Uplink

	Transmitter (cont.)

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (Cyclic delay diversity), etc.) (dB)
	[3]
	[0]

	(6) Control channel power boosting gain (dB)
	[3]
	[3]

	(7) Data channel power loss due to pilot/control boosting (dB)
	[2.18]
	[0.89]

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (Feeder loss must be included for and only for downlink)
	[3]
	[2]

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8)  dBm
	[61]
	[25]

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	[55.82]
	[21.11]

	Receiver

	(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	[2]
	[2]

	(11) Receiver antenna gain (dBi)
	0
	17

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	[2]
	[3]

	(13) Receiver noise figure (dB)
	7
	5

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

	(15) Receiver interference density (dBm/Hz)
	[–174]
	[–174]

	(16) Total noise plus interference density

        = 10 log (10^(((13) + (14))/10) + 10^((15)/10))  dBm/Hz
	[–166.21]
	[–167.81]

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	[10M]
	[10M]

	(18) Effective noise power = (16) + 10 log((17))  dBm
	[–96.20]
	[–97.81]

	(19a) Required SNR for the control channel (dB) 
	[7]
	[7]

	(19b) Required SNR for the data channel (dB) 
	[5]
	[5]

	(20) Receiver implementation margin (dB)
	[5]
	[5]

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

	(21b) H-ARQ gain for data channel (dB)
	[1]
	[1]

	(22a) Receiver sensitivity for control channel 

         = (18) + (19a) + (20) – (21a)  dBm
	[-84.2]
	[-85.81]

	(22b) Receiver sensitivity for data channel 

         = (18) + (19b) + (20) – (21b)  dBm
	[-87.2]
	[-88.81]

	(23a) Hardware link budget for control channel 

         = (9a) + (11) ( (22a)  dB
	[145.2]
	[127.81]

	(23b) Hardware link budget for data channel 

          = (9b) + (11) ( (22b) (dB)
	[143.02]
	[126.92]

	

	

	

	TABLE 2 (end)

	Item
	Downlink
	Uplink

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	[4]
	[4]

	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	[6.6]
	[6.6]

	(26) BS selection/macro-diversity gain (dB)
	[6]
	[6]

	(27) Penetration margin (dB)
	[0]
	[0]

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

	(29a) Available path loss for control channel 

         = (23a) – (25) + (26) – (27) + (28) – (12)   dB
	[142.6]
	[125.21]


	(29b) Available path loss for data channel 

          = (23b) – (25) + (26) – (27) + (28) – (12)   dB
	[140.42]
	[124.32]


	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)
	[966.29]
	[324.54]

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	[842.77]
	[306.91]

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	[2933356.47]
	[330892.05]

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	[2231351.6]
	[295918.39]

	(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.

(2) 
The spectral efficiency of the chosen modulation scheme.

(3) 
The pathloss models are summarized in Table 9 of Report ITU-R M.2135.


TABLE 3

Link budget template for base coverage urban test environment
(urban macro-cell deployment scenario)

	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	2.0
	2.0

	BS antenna heights (m)
	25
	25

	UT antenna heights (m)
	[1.5]
	[1.5]

	Cell area reliability(1) (%) (Please specify how it is calculated.)
	[95%]
	[95%]

	Transmission bit rate for control channel (bit/s)
	
	

	Transmission bit rate for data channel (bit/s)
	
	

	Target packet error rate for the required SNR in item (19a) for control channel
	[10-3]
	[10-3]

	Target packet error rate for the required SNR in item (19b) for data channel
	[10-2]
	[10-2]

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

	Pathloss model(3) (Select from LoS or NLoS)
	[NLoS]
	[NLoS]

	Mobile speed (km/h)
	30
	30

	Feeder loss (dB)
	2
	2

	Transmitter

	(1) Number of transmit antennas 

(The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	[2]
	[1]

	(2) Maximal transmit power per antenna (dBm)
	[43]
	[24]

	(3) Total transmit power = function of (1) and (2) (dBm) 

(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)
	[46]
	[24]

	(4) Transmitter antenna gain (dBi)
	17
	0

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (Cyclic delay diversity), etc.) (dB)
	[3]
	[0]

	(6) Control channel power boosting gain (dB)
	[3]
	[3]

	(7) Data channel power loss due to pilot/control boosting (dB)
	[2.18]
	[0.89]

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (Feeder loss must be included for and only for downlink)
	[3]
	[2]

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) - (8)  dBm
	[66]
	[25]

	(9b) Data channel EIRP = (3) + (4) + (5) - (7) - (8)  dBm
	[60.82]
	[21.11]

	Receiver

	(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	[2]
	[2]

	(11) Receiver antenna gain (dBi)
	0
	17

	
	
	

	TABLE 3 (cont.)

	Item
	Downlink
	Uplink

	Receiver (cont.)
	
	

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	[2]
	[3]

	(13) Receiver noise figure (dB)
	7
	5

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

	(15) Receiver interference density (dBm/Hz)
	[–174]
	[–174]

	(16) Total noise plus interference density

         = 10 log (10^(((13) + (14))/10) + 10^((15)/10))  dBm/Hz
	[–166.21]
	[–167.81]

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	[10M]
	[10M]

	(18) Effective noise power = (16) + 10log((17))  dBm
	[–96.20]
	[–97.81]

	(19a) Required SNR for the control channel (dB) 
	[7]
	[7]

	(19b) Required SNR for the data channel (dB) 
	[5]
	[5]

	(20) Receiver implementation margin (dB)
	[5]
	[5]

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

	(21b) H-ARQ gain for data channel (dB)
	[1]
	[1]

	(22a) Receiver sensitivity for control channel 

         = (18) + (19a) + (20) – (21a) dBm
	[-84.2]
	[-85.81]

	(22b) Receiver sensitivity for data channel 

         = (18) + (19b) + (20) – (21b) dBm
	[-87.2]
	[-88.81]

	(23a) Hardware link budget for control channel 

          = (9a) + (11) ( (22a) dB
	[150.2]
	[127.81]

	(23b) Hardware link budget for data channel 

         = (9b) + (11) ( (22b) dB
	[148.02]
	[126.92]

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	[6]
	[6]

	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	[9.9]
	[9.9]

	(26) BS selection/macro-diversity gain (dB)
	[5]
	[5]

	(27) Penetration margin (dB)
	[9]
	[9]

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

	(29a) Available path loss for control channel 

        = (23a) – (25) + (26) – (27) + (28) – (12)  dB
	[134.3]
	[110.91]

	(29b) Available path loss for data channel 

         = (23b) – (25) + (26) – (27) + (28) – (12)  dB
	[132.12]
	[110.02]

	
	
	

	
	
	

	
	
	

	
	
	

	TABLE 3 (end)

	Item
	Downlink
	Uplink

	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)
	[861.81]
	[217.27]

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	[757.95]
	[206.17]

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	[2333312.63]
	[148302.82]

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	[1804807.92]
	[133536.75]

	(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.

(2) 
The spectral efficiency of the chosen modulation scheme.

(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.


TABLE 4

Link budget template for high speed test environment
(rural macro-cell deployment scenario)

	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	0.8
	0.8

	BS antenna heights (m)
	35
	35

	UT antenna heights (m)
	[3]
	[3]

	Cell area reliability(1) (%) (Please specify how it is calculated.)
	[95%]
	[95%]

	Transmission bit rate for control channel (bit/s)
	
	

	Transmission bit rate for data channel (bit/s)
	
	

	Target packet error rate for the required SNR in item (19a) for control channel
	[10-3]
	[10-3]

	Target packet error rate for the required SNR in item (19b) for data channel
	[10-2]
	[10-2]

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

	Pathloss model(3) (Select from LoS or NLoS)
	[LOS]
	[LOS]

	Mobile speed (km/h)
	120
	120

	Feeder loss (dB)
	2
	2

	Transmitter

	(1) Number of transmit antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	[2]
	[1]

	(2) Maximal transmit power per antenna (dBm)
	[43]
	[24]

	(3) Total transmit power = function of (1) and (2) (dBm) 

(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)
	[46]
	[24]

	
	
	

	TABLE 4 (cont.)

	Item
	Downlink
	Uplink

	Transmitter (cont.)

	(4) Transmitter antenna gain (dBi)
	17
	0

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (Cyclic delay diversity), etc.) (dB)
	[3]
	[0]

	(6) Control channel power boosting gain (dB)
	[3]
	[3]

	(7) Data channel power loss due to pilot/control boosting (dB)
	[2.18]
	[0.89]

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)
	[3]
	[2]

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8)  dBm
	[66]
	[25]

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	[60.82]
	[21.11]

	Receiver

	(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	[2]
	[2]

	(11) Receiver antenna gain (dBi)
	0
	17

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	[2]
	[3]

	(13) Receiver noise figure (dB)
	7
	5

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

	(15) Receiver interference density (dBm/Hz)
	[–174]
	[–174]

	(16) Total noise plus interference density

        = 10 log (10^(((13)+(14))/10) + 10^((15)/10))  dBm/Hz
	[–166.21]
	[–167.81]

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	[10M]
	[10M]

	(18) Effective noise power = (16) + 10 log((17))  dBm
	[–96.20]
	[–97.81]

	(19a) Required SNR for the control channel (dB) 
	[7]
	[7]

	(19b) Required SNR for the data channel (dB) 
	[5]
	[5]

	(20) Receiver implementation margin (dB)
	[5]
	[5]

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

	(21b) H-ARQ gain for data channel (dB)
	[1]
	[1]

	(22a) Receiver sensitivity for control channel 

          = (18) + (19a) + (20) – (21a)  dBm
	[-84.2]
	[-85.81]

	(22b) Receiver sensitivity for data channel 

          = (18) + (19b) + (20) – (21b)  dBm
	[-87.2]
	[-88.81]

	(23a) Hardware link budget for control channel 

         = (9a) + (11) - (22a)  dB
	[150.2]
	[127.81]

	(23b) Hardware link budget for data channel  

          = (9b) + (11) - (22b) dB
	[148.02]
	[126.92]


	TABLE 4 (end)

	Item
	Downlink
	Uplink

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	[6]
	[6]


	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	[9.9]
	[9.9]

	(26) BS selection/macro-diversity gain (dB)
	[6.5]
	[6.5]

	(27) Penetration margin (dB)
	[9]
	[9]

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

	(29a) Available path loss for control channel 
         = (23a) – (25) + (26) – (27) + (28) – (12)  dB
	[135.8]

	[112.41]

	(29b) Available path loss for data channel  

          = (23b) – (25) + (26) – (27) + (28) – (12)  dB
	[133.62]
	[111.52]

	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)
	[10521.02]
	[2737.20]

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	[9280.21]
	[2600.51]

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	[3.4774×108]
	[2.3537×107]

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	[2.7056×108]
	[2.1245×107]

	(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.

(2) 
The spectral efficiency of the chosen modulation scheme.

(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.


TABLE 5

Link budget template for base coverage urban test environment
(suburban macro-cell deployment scenario)

	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	2.0
	2.0

	BS antenna heights (m)
	35
	35

	UT antenna heights (m)
	[1.5]
	[1.5]

	Cell area reliability(1) (%) (Please specify how it is calculated.)
	[95%]
	[95%]

	Transmission bit rate for control channel (bit/s)
	
	

	Transmission bit rate for data channel (bit/s)
	
	

	Target packet error rate for the required SNR in item (19a) for control channel
	[10-3]
	[10-3]

	
	
	

	
	
	

	TABLE 5 (cont.)

	Item
	Downlink
	Uplink

	System configuration (cont.)

	Target packet error rate for the required SNR in item (19b) for data channel
	[10-2]
	[10-2]

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

	Pathloss model(3) (Select from LoS or NLoS)
	[NLoS]
	[NLoS]

	Mobile speed (km/h)
	3 or 90
	3 or 90

	Feeder loss (dB)
	2
	2

	Transmitter

	(1) Number of transmit antennas 

(The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	[2]
	[1]

	(2) Maximal transmit power per antenna (dBm)
	[43]
	[24]

	(3) Total transmit power = function of (1) and (2) (dBm) 

(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)
	[46]
	[24]

	(4) Transmitter antenna gain (dBi)
	17
	0

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)
	[3]
	[0]

	(6) Control channel power boosting gain (dB)
	[3]
	[3]

	(7) Data channel power loss due to pilot/control boosting (dB)
	[–2.18]
	[–0.89]


	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (Feeder loss must be included for and only for downlink)
	[3]
	[2]

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) - (8)  dBm
	[66]
	[25]

	(9b) Data channel EIRP = (3) + (4) + (5) - (7) - (8)   dBm
	[60.82]
	[21.11]

	Receiver

	(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	[2]
	[2]

	(11) Receiver antenna gain (dBi)
	0
	17

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (Feeder loss must be included for and only for uplink)
	[2]
	[3]

	(13) Receiver noise figure (dB)
	7
	5

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

	(15) Receiver interference density (dBm/Hz)
	[–174]
	[–174]

	(16) Total noise plus interference density

         = 10 log (10^(((13) + (14))/10) + 10^((15)/10))  dBm/Hz
	[–166.21]
	[–167.81]

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	[10M]
	[10M]

	
	
	

	TABLE 5 (end)

	Item
	Downlink
	Uplink

	Receiver (cont.)

	(18) Effective noise power = (16) + 10log((17))  dBm
	[–96.20]
	[–97.81]

	(19a) Required SNR for the control channel (dB) 
	[7]
	[7]

	(19b) Required SNR for the data channel (dB) 
	[5]
	[5]

	(20) Receiver implementation margin (dB)
	[5]
	[5]

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

	(21b) H-ARQ gain for data channel (dB)
	[1]
	[1]

	(22a) Receiver sensitivity for control channel 

          = (18) + (19a) + (20) – (21a)  dBm
	[-84.2]
	[-85.81]

	(22b) Receiver sensitivity for data channel 

          = (18) + (19b) + (20) – (21b)  dBm
	[-87.2]
	[-88.81]

	(23a) Hardware link budget for control channel 

         = (9a) + (11) - (22a)  dB
	[150.2]
	[127.81]

	(23b) Hardware link budget for data channel  

          = (9b) + (11) - (22b)  dB
	[148.02]
	[126.92]

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	[8]
	[8]

	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	[13.2]
	[13.2]

	(26) BS selection/macro-diversity gain (dB)
	[6]
	[6]

	(27) Penetration margin (dB)
	[0]
	[0]


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

	(29a) Available path loss for control channel 

         = (23a) – (25) + (26) – (27) + (28) – (12)   dB
	[143]

	[120.61]

	(29b) Available path loss for data channel 

          = (23b) – (25) + (26) – (27) + (28) – (12)  dB
	[140.82]
	[119.72]

	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)
	[2321.98]
	[611.37]

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	[2329.06]
	[579.79]

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	[1.6938×107]
	[1.1742×106]

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	[1.7041×107]
	[1.0560×106]

	(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.

(2) 
The spectral efficiency of the chosen modulation scheme.

(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.
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�Please clarify the calculations process.


�Wrong, should – 3dB, 21.82, 20.11


�Make this as TBD now, needs input from Link Level simulations, only available after SDD stable in July


�Make this as TBD now, needs input from Link Level simulations, only available after SDD stable in July


�Make this as TBD now, needs input from Link Level simulations, only available after SDD stable in July


�Make this as TBD now, needs input from Link Level simulations, only available after SDD stable in July


�Wrong, -1 dB, 124.21


�Wrong, -1 dB 123.32


�Wrong, Should be 8, based on IMT.EVAL table A1-2


�All Wrong numbers, should be updated based on 8 dB std (13.2 dB fading margin)


�Values are wrong, but the following calculations are correct


�Wrong, should be 8 dB, based on IMT.EVAL table A1-2


�All wrong, also the original calculation missing item (12), connector loss





