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1. Introduction
This contribution provides IEEE 802.16m evaluation results generated for the purpose of filling the Link Budget Template (LBT) of IMT-Advanced. All evaluation results were generated by following the guidelines in [1] and the System Evaluation Details of IEEE 802.16m for IMT-Advanced according to [2]. 

The contribution is organized as follows: In Section 2, we describe the main assumptions. In Section 3, we provide the link budget tables for all mandatory test environments: TDD indoor hotspot in Table 2, FDD indoor hotspot in Table 3, TDD urban micro-cell in Table 4, FDD urban micro-cell in Table 5, TDD urban macro-cell in Table 6, FDD urban macro-cell in Table 7, TDD rural macro-cell in Table 8 and FDD rural macro-cell in Table 9. 
In the tables of Sections 2 to 4, the different sources of the evaluation results correspond to contributors from the different affiliations according to the following mapping:

	Source 1
	Intel Corporation

	Source 2
	Clearwire

	Source 3
	ETRI

	Source 4
	Fujitsu Laboratories Ltd.

	Source 5
	KDDI R&D Laboratories

	Source 6
	LG Electronics

	Source 7
	MediaTek Inc.

	Source 8
	Motorola Inc.

	Source 9
	Samsung Electronics

	Source 10
	Alcatel-Lucent Shanghai Bell

	Source 11
	UQ Communications


2. Main assumptions for the LBT
The guidelines of [3] were followed in the development of the link budget tables presented in Section 4. In the following, the main assumptions used for generating the LBT are:

· Number of transmit/receive antennas
· ABS: 4 transmit antennas and 4 receive antennas
· AMS: 1/2 transmit antennas and 2 receive antennas
· Target packet error rate
· Data channel: 10% (for initial transmission)
· Control channel: 1%
· Control channel
· DL: A-A-MAP with QPSK 1/8 MCS

· UL: 6-bit P-FBCH
· Data channel
· Modulation: QPSK
· Channel coding: Convolutional Turbo Coding with the number of resource units (RUs),  ISizeOffset, and data rates as shown in the following two tables: 
	InH
	Coderate
	DL Burst BW (Number of RUs)
	ISizeOffset
	DL Burst size (bits)
	DL MPDU Payload (bits)
	DL MAC kbps 
(at initial transmission)
	DL MAC kbps
(at 4th retransmission)
	DL MAC SE bps/Hz 
(at initial transmission)
	DL MAC SE bps/Hz 
(at 4th retransmission)

	DL TDD
	0.61699
	24ⅹ5 (120)
	17
	15104
	15024
	3004.80
	2528.824
	1.017
	0.856

	DL FDD
	0.64706
	24ⅹ4 (96)
	17
	12672
	12592
	5036.80
	4238.945
	1.066
	0.897

	UL TDD
	0.60131
	16ⅹ3

(48)
	17
	5888
	5824
	1164.80
	980.290
	0.986
	0.830

	UL FDD
	0.57843
	16ⅹ4

(64)
	17
	7552
	7488
	2995.20
	2520.745
	0.951
	0.800


	UMi/UMa/RMa
	Coderate
	DL Burst BW (Number of RUs)
	ISizeOffset
	DL Burst size (bits)
	DL MPDU Payload (bits)
	DL MAC kbps 
(at initial transmission)
	DL MAC kbps
(at 4th retransmission)
	DL MAC SE bps/Hz 
(at initial transmission)
	DL MAC SE bps/Hz 
(at 4th retransmission)

	DL TDD
	0.46275
	8ⅹ5 (40)
	15
	3776
	3728
	745.60
	627.493
	0.757
	0.637

	DL FDD
	0.45098
	8ⅹ4 (32)
	15
	2944
	2896
	1158.40
	974.903
	0.735
	0.619

	UL TDD
	0.53595
	4ⅹ3 (12)
	16
	1312
	1264
	252.80
	212.755
	0.856
	0.720

	UL FDD
	0.57108
	4ⅹ4 (16)
	16
	1864
	1816
	726.40
	611.334
	0.922
	0.776


· Subchannelization (permutations) and MIMO transmission scheme (wherever applicable)

· DL data: M-CRU and rank-1 wideband beamforming  
· DL control: DRU and SFBC with non-adaptive precoding 
· UL data: M-CRU and rank-1 wideband beamforming 
· UL control: P-FBCH structure with single transmit antenna

· Pilot boosting: 2 dB pilot boosting over data tone for DL and no pilot boosting for UL
· Transmitter array gain is included in the required SNR
· No HARQ is assumed for the control channel
· 0.5 dB HARQ combining gain is assumed for the data channel

· Shadowing fade margin: The shadowing fade margin is determined as a function of the cell-edge coverage reliability and the standard deviation of the log-normal shadow fading (including penetration losses if applicable). The cell-edge coverage reliability is determined for the given area coverage reliability as a function of the shadow fading standard deviation and the pathloss exponent obtained from the pathloss model. The cell-edge reliability can be determined using simulations or using traditional numerical methods. Table 1 contains the shadowing fade margin information required for the link budget tables of Section 3.
Table 1 Shadowing fade margin information
	
	InH NLoS
	UMi NLoS
	UMa NLoS, In-car
	RMa NLoS, In-car

	Shadow fading standard deviation
	4 dB
	4 dB
	7.8 dB
	9.4 dB

	Pathloss exponent
	4.33
	3.67
	3.91
	3.86

	Shadowing fade margin 
	2.8 dB
	3.1 dB
	8.1 dB
	10.4 dB


3. Link level simulation results
In the following embedded spreadsheet, the derivation of the required SNR values used in the link budget tables of Section 4 is shown based on the evaluation results from the different sources.


[image: image1.emf]C:\Documents and  Settings\apapatha\My Documents\Intel\IMT-Advanced-Technical\PCT_September_2009\Required_SNR_values_for_LBT.xls


4. Link budget tables
In this section, the link budget tables for all mandatory test environments (InH, UMi, UMa, RMa), links (downlink, uplink), and duplex modes (TDD, FDD) of IEEE 802.16m are presented from Table 2 to Table 9. The NLoS channel models were considered for each test environment since those models constitute the limiting factor for coverage in the IMT-Advanced evaluation methodology, i.e., the coverage with the LoS channel models for each test environment is better than the one presented for the NLoS channel models in this section.   

Table 2 Link budget template for InH, TDD
	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)
	89,600
	1,200

	Transmission bit rate for data channel (bit/s)
	20,230,593
	980,290

	Target packet error rate for the required SNR in item (19a) for control channel
	10-2
	10-2

	Target packet error rate for the required SNR in item (19b) for data channel
	10-1
	10-1

	Spectral efficiency(2) (bit/s/Hz) for data
	0.856
	0.830

	Pathloss model(3) (select from LoS or NLoS)
	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)
	4
	2

	(2) Maximal transmit power per antenna (dBm)
	18
	18

	(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)
	24
	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)
	0
	0

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

	(7) Data channel power loss due to pilot/control boosting (dB)
	0.2734
	0

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

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm
	21
	20

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	20.73
	20

	Receiver

	(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(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)
	1
	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)
	37808640
	3150720

	(18) Effective noise power = (16) + 10 log((17)) dBm
	-90.43 
	-102.82 

	(19a) Required SNR for the control channel (dB) 
	-0.56
	-2.48

	(19b) Required SNR for the data channel (dB) 
	1.41
	-0.24

	(20) Receiver implementation margin (dB)
	2
	2

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

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel

         = (18) + (19a) + (20) – (21a)  dBm
	-89.00 
	-103.30 

	(22b) Receiver sensitivity for data channel 

         = (18) + (19b) + (20) – (21b)  dBm
	-87.52 
	-101.57 

	(23a) Hardware link budget for control channel 

         = (9a) + (11) − (22a)   dB
	110.00 
	123.30 

	(23b) Hardware link budget for data channel 

          = (9b) + (11) − (22b)  dB
	108.25 
	121.57 

	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) 
	2.8
	2.8

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

	(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
	106.20 
	117.50 

	(29b) Available path loss for data channel 

          = (23b) – (25) + (26) – (27) + (28) – (12)   dB
	104.45 
	115.77 

	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)
	87.39
	159.42(4)

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	79.65 
	145.37 

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	23993.85 
	79846.00 

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	19929.95 
	66391.76 

	(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 A1-2 of Report ITU-R M.2135.
(4)  InH NLoS pathloss model is only defined for less than 150m. Even though the maximum range for uplink control channel exceeds 150m, same pathloss model is used.


Table 3 Link budget template for InH, FDD
	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)
	89,600
	1,200

	Transmission bit rate for data channel (bit/s)
	16,955,780 
	2,520,745

	Target packet error rate for the required SNR in item (19a) for control channel
	10-2
	10-2

	Target packet error rate for the required SNR in item (19b) for data channel
	10-1
	10-1

	Spectral efficiency(2) (bit/s/Hz) for data
	0.897
	0.800

	Pathloss model(3) (select from LoS or NLoS)
	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)
	4
	2

	(2) Maximal transmit power per antenna (dBm)
	15
	18

	(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)
	0
	0

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

	(7) Data channel power loss due to pilot/control boosting (dB)
	0.2734
	0

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

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm
	18
	20

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	17.73
	20

	Receiver

	(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(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)
	1
	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)
	18904320
	3150720

	(18) Effective noise power = (16) + 10 log((17)) dBm
	-93.44 
	-102.82 

	(19a) Required SNR for the control channel (dB) 
	-0.56
	-2.48

	(19b) Required SNR for the data channel (dB) 
	1.23
	-0.50

	(20) Receiver implementation margin (dB)
	2
	2

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

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel

         = (18) + (19a) + (20) – (21a)  dBm
	-92.01 
	-103.30 

	(22b) Receiver sensitivity for data channel 

         = (18) + (19b) + (20) – (21b)  dBm
	-90.71 
	-101.82 

	(23a) Hardware link budget for control channel 

         = (9a) + (11) − (22a)   dB
	110.01 
	123.30 

	(23b) Hardware link budget for data channel 

          = (9b) + (11) − (22b)  dB
	108.44 
	121.82 

	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) 
	2.8
	2.8

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

	(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
	106.21 
	117.50 

	(29b) Available path loss for data channel 

          = (23b) – (25) + (26) – (27) + (28) – (12)   dB
	104.64 
	116.02 

	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)
	87.44
	159.42(4)

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	80.46 
	147.37 

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	24020.14 
	79846.00 

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	20337.43 
	68224.73 

	(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 A1-2 of Report ITU-R M.2135.
(4)  InH NLoS pathloss model is only defined for less than 150m. Even though the maximum range for uplink control channel exceeds 150m, same pathloss model is used.


Table 4 Link budget template for UMi, TDD
	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)
	89,600
	1,200

	Transmission bit rate for data channel (bit/s)
	7,529,917
	212,755

	Target packet error rate for the required SNR in item (19a) for control channel
	10-2
	10-2

	Target packet error rate for the required SNR in item (19b) for data channel
	10-1
	10-1

	Spectral efficiency(2) (bit/s/Hz) for data
	0.637
	0.720

	Pathloss model(3) (select from LoS or NLoS)
	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)
	4
	2

	(2) Maximal transmit power per antenna (dBm)
	38 
	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)
	44
	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)
	0
	0

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

	(7) Data channel power loss due to pilot/control boosting (dB)
	0.2734
	0

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

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm
	58
	23

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	57.73
	23

	Receiver

	(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(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)
	1
	3

	(13) Receiver noise figure (dB)
	7
	5

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

	(15) Receiver interference density (dBm/Hz)
	-165
	-166

	(16) Total noise plus interference density

        = 10 log (10^(((13) + (14))/10) + 10^((15)/10))  dBm/Hz
	-162.88 
	-164.24 

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	18904320
	787680

	(18) Effective noise power = (16) + 10 log((17)) dBm
	-90.11 
	-105.27 

	(19a) Required SNR for the control channel (dB) 
	-1.57 
	-4.10 

	(19b) Required SNR for the data channel (dB) 
	-1.05 
	-0.96

	(20) Receiver implementation margin (dB)
	2
	2

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

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel

         = (18) + (19a) + (20) – (21a)  dBm
	-89.68 
	-107.37 

	(22b) Receiver sensitivity for data channel 

         = (18) + (19b) + (20) – (21b)  dBm
	-89.66 
	-104.73 

	(23a) Hardware link budget for control channel 

         = (9a) + (11) − (22a)   dB
	147.68 
	147.37 

	(23b) Hardware link budget for data channel 

          = (9b) + (11) − (22b)  dB
	147.39 
	144.73 

	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) 
	3.10 
	3.10 

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

	(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
	143.58 
	141.27 

	(29b) Available path loss for data channel 

          = (23b) – (25) + (26) – (27) + (28) – (12)   dB
	143.29 
	138.63 

	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)
	1030.29 
	891.56 

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	1011.89 
	755.50 

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	3334807.34 
	2497180.50 

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	3216769.97 
	1793159.90 

	(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 A1-2 of Report ITU-R M.2135.



Table 5 Link budget template for UMi, FDD
	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)
	89,600
	1,200

	Transmission bit rate for data channel (bit/s)
	5,849,421 
	611,334 

	Target packet error rate for the required SNR in item (19a) for control channel
	10-2
	10-2

	Target packet error rate for the required SNR in item (19b) for data channel
	10-1
	10-1

	Spectral efficiency(2) (bit/s/Hz) for data
	0.619 
	0.776 

	Pathloss model(3) (select from LoS or NLoS)
	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)
	4 
	2 

	(2) Maximal transmit power per antenna (dBm)
	35 
	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)
	41 
	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)
	0 
	0 

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

	(7) Data channel power loss due to pilot/control boosting (dB)
	0.2734 
	0 

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

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm
	55 
	23 

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	54.73 
	23 

	Receiver

	(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2 
	4 

	(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)
	1 
	3 

	(13) Receiver noise figure (dB)
	7 
	5 

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

	(15) Receiver interference density (dBm/Hz)
	-165.00 
	-166.00 

	(16) Total noise plus interference density

        = 10 log (10^(((13) + (14))/10) + 10^((15)/10))  dBm/Hz
	-162.88 
	-164.24 

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	9452160 
	787680 

	(18) Effective noise power = (16) + 10 log((17)) dBm
	-93.12 
	-105.27 

	(19a) Required SNR for the control channel (dB) 
	-1.57
	-4.10 

	(19b) Required SNR for the data channel (dB) 
	-1.68 
	-1.14 

	(20) Receiver implementation margin (dB)
	2 
	2 

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

	(21b) H-ARQ gain for data channel (dB)
	0.5 
	0.5 

	(22a) Receiver sensitivity for control channel

         = (18) + (19a) + (20) – (21a)  dBm
	-92.69 
	-107.37 

	(22b) Receiver sensitivity for data channel 

         = (18) + (19b) + (20) – (21b)  dBm
	-93.30 
	-104.91 

	(23a) Hardware link budget for control channel 

         = (9a) + (11) − (22a)   dB
	147.69 
	147.37 

	(23b) Hardware link budget for data channel 

          = (9b) + (11) − (22b)  dB
	148.03 
	144.91 

	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) 
	3.10 
	3.10 

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

	(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
	143.59 
	141.27 

	(29b) Available path loss for data channel 

          = (23b) – (25) + (26) – (27) + (28) – (12)   dB
	143.93 
	138.81 

	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)
	1030.96 
	891.56 

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	1053.45 
	763.94 

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	3339120.21 
	2497180.50 

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	3486434.72 
	1833460.41 


(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 A1-2 of Report ITU-R M.2135.
Table 6 Link budget template for UMa, TDD
	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	2
	2

	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)
	89,600
	1,200

	Transmission bit rate for data channel (bit/s)
	7,529,917
	212,755

	Target packet error rate for the required SNR in item (19a) for control channel
	10-2
	10-2

	Target packet error rate for the required SNR in item (19b) for data channel
	10-1
	10-1

	Spectral efficiency(2) (bit/s/Hz) for data
	0.637
	0.720

	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)
	4
	2

	(2) Maximal transmit power per antenna (dBm)
	43 
	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)
	49
	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)
	0
	0

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

	(7) Data channel power loss due to pilot/control boosting (dB)
	0.2734
	0

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

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm
	63
	23

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	62.73
	23

	Receiver

	(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(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)
	1
	3

	(13) Receiver noise figure (dB)
	7
	5

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

	(15) Receiver interference density (dBm/Hz)
	-165
	-166

	(16) Total noise plus interference density

        = 10 log (10^(((13) + (14))/10) + 10^((15)/10))  dBm/Hz
	-162.88 
	-164.24 

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	18904320
	787680

	(18) Effective noise power = (16) + 10 log((17)) dBm
	-90.11 
	-105.27 

	(19a) Required SNR for the control channel (dB) 
	-1.95 
	-3.97 

	(19b) Required SNR for the data channel (dB) 
	-0.21 
	-0.82 

	(20) Receiver implementation margin (dB)
	2
	2

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

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel

         = (18) + (19a) + (20) – (21a)  dBm
	-90.06 
	-107.24 

	(22b) Receiver sensitivity for data channel 

         = (18) + (19b) + (20) – (21b)  dBm
	-88.82 
	-104.59 

	(23a) Hardware link budget for control channel 

         = (9a) + (11) − (22a)   dB
	153.06 
	147.24 

	(23b) Hardware link budget for data channel 

          = (9b) + (11) − (22b)  dB
	151.55 
	144.59 

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	7.8
	7.8

	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	8.1
	8.1

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

	(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
	134.96 
	127.14 

	(29b) Available path loss for data channel 

          = (23b) – (25) + (26) – (27) + (28) – (12)   dB
	133.45 
	124.49 

	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)
	891.93 
	562.90 

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	816.07 
	481.56 

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	2499264.75 
	995447.89 

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	2092190.06 
	728546.98 


(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 A1-2 of Report ITU-R M.2135.
Table 7 Link budget template for UMa, FDD
	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	2
	2

	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)
	89,600
	1,200

	Transmission bit rate for data channel (bit/s)
	5,849,421 
	611,334 

	Target packet error rate for the required SNR in item (19a) for control channel
	10-2
	10-2

	Target packet error rate for the required SNR in item (19b) for data channel
	10-1
	10-1

	Spectral efficiency(2) (bit/s/Hz) for data
	0.619
	0.776

	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)
	4
	2

	(2) Maximal transmit power per antenna (dBm)
	40 
	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)
	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)
	0
	0

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

	(7) Data channel power loss due to pilot/control boosting (dB)
	0.2734
	0

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

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm
	60
	23

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	59.73
	23

	Receiver

	(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(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)
	1
	3

	(13) Receiver noise figure (dB)
	7
	5

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

	(15) Receiver interference density (dBm/Hz)
	-165
	-166

	(16) Total noise plus interference density

        = 10 log (10^(((13) + (14))/10) + 10^((15)/10))  dBm/Hz
	-162.88 
	-164.24 

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	9452160
	787680

	(18) Effective noise power = (16) + 10 log((17)) dBm
	-93.12 
	-105.27 

	(19a) Required SNR for the control channel (dB) 
	-1.95 
	-3.97 

	(19b) Required SNR for the data channel (dB) 
	-0.24 
	-0.59 

	(20) Receiver implementation margin (dB)
	2
	2

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

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel

         = (18) + (19a) + (20) – (21a)  dBm
	-93.07 
	-107.24 

	(22b) Receiver sensitivity for data channel 

         = (18) + (19b) + (20) – (21b)  dBm
	-91.86 
	-104.36 

	(23a) Hardware link budget for control channel 

         = (9a) + (11) − (22a)   dB
	153.07 
	147.24 

	(23b) Hardware link budget for data channel 

          = (9b) + (11) − (22b)  dB
	151.59 
	144.36 

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	7.8
	7.8

	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	8.1
	8.1

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

	(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
	134.97 
	127.14 

	(29b) Available path loss for data channel 

          = (23b) – (25) + (26) – (27) + (28) – (12)   dB
	133.49 
	124.26 

	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)
	892.47 
	562.90 

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	817.87 
	475.03 

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	2502298.50 
	995447.89 

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	2101435.73 
	708919.02 


(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 A1-2 of Report ITU-R M.2135.
Table 8 Link budget template for RMa, TDD
	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	0.8
	0.8

	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)
	89,600
	1,200

	Transmission bit rate for data channel (bit/s)
	7,529,917
	212,755

	Target packet error rate for the required SNR in item (19a) for control channel
	10-2
	10-2

	Target packet error rate for the required SNR in item (19b) for data channel
	10-1
	10-1

	Spectral efficiency(2) (bit/s/Hz) for data
	0.637
	0.720

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

	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)
	4
	2

	(2) Maximal transmit power per antenna (dBm)
	43 
	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)
	49
	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)
	0
	0

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

	(7) Data channel power loss due to pilot/control boosting (dB)
	0.2734
	0

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

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm
	63
	23

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	62.73
	23

	Receiver

	(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(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)
	1
	3

	(13) Receiver noise figure (dB)
	7
	5

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

	(15) Receiver interference density (dBm/Hz)
	-165
	-166

	(16) Total noise plus interference density

        = 10 log (10^(((13) + (14))/10) + 10^((15)/10))  dBm/Hz
	-162.88 
	-164.24 

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	18904320
	787680

	(18) Effective noise power = (16) + 10 log((17)) dBm
	-90.11 
	-105.27 

	(19a) Required SNR for the control channel (dB) 
	-1.19
	-2.42

	(19b) Required SNR for the data channel (dB) 
	-0.70 
	0.37 

	(20) Receiver implementation margin (dB)
	2
	2

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

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel

         = (18) + (19a) + (20) – (21a)  dBm
	-89.30 
	-105.69 

	(22b) Receiver sensitivity for data channel 

         = (18) + (19b) + (20) – (21b)  dBm
	-89.31 
	-103.40 

	(23a) Hardware link budget for control channel 

         = (9a) + (11) − (22a)   dB
	152.30 
	145.69 

	(23b) Hardware link budget for data channel 

          = (9b) + (11) − (22b)  dB
	152.04 
	143.40 

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	9.4
	9.4

	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	10.4
	10.4

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

	(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
	131.90 
	123.29 

	(29b) Available path loss for data channel 

          = (23b) – (25) + (26) – (27) + (28) – (12)   dB
	131.64 
	121.00 

	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)
	2361.39 
	1412.39 

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	2323.96 
	1232.23 

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	17517973.59 
	6267014.62 

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	16967146.48 
	4770131.41 


(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 A1-2 of Report ITU-R M.2135.
Table 9 Link budget template for RMa, FDD
	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	0.8
	0.8

	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)
	89,600
	1,200

	Transmission bit rate for data channel (bit/s)
	5,849,421 
	611,334 

	Target packet error rate for the required SNR in item (19a) for control channel
	10-2
	10-2

	Target packet error rate for the required SNR in item (19b) for data channel
	10-1
	10-1

	Spectral efficiency(2) (bit/s/Hz) for data
	0.619
	0.776

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

	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)
	4
	2

	(2) Maximal transmit power per antenna (dBm)
	40 
	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)
	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)
	0
	0

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

	(7) Data channel power loss due to pilot/control boosting (dB)
	0.2734
	0

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

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm
	60
	23

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	59.73
	23

	Receiver

	(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(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)
	1
	3

	(13) Receiver noise figure (dB)
	7
	5

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

	(15) Receiver interference density (dBm/Hz)
	-165
	-166 

	(16) Total noise plus interference density

        = 10 log (10^(((13) + (14))/10) + 10^((15)/10))  dBm/Hz
	-162.88 
	-164.24 

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	9452160
	787680

	(18) Effective noise power = (16) + 10 log((17)) dBm
	-93.12 
	-105.27 

	(19a) Required SNR for the control channel (dB) 
	-1.19 
	-2.42 

	(19b) Required SNR for the data channel (dB) 
	-1.06 
	1.03 

	(20) Receiver implementation margin (dB)
	2
	2


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

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel

         = (18) + (19a) + (20) – (21a)  dBm
	-92.31 
	-105.69 

	(22b) Receiver sensitivity for data channel 

         = (18) + (19b) + (20) – (21b)  dBm
	-92.68 
	-102.74 

	(23a) Hardware link budget for control channel 

         = (9a) + (11) − (22a)   dB
	152.31 
	145.69 

	(23b) Hardware link budget for data channel 

          = (9b) + (11) − (22b)  dB
	152.40 
	142.74 


	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	9.4
	9.4

	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	10.4
	10.4

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

	(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
	131.91 
	123.29 

	(29b) Available path loss for data channel 

          = (23b) – (25) + (26) – (27) + (28) – (12)   dB
	132.00 
	120.34 

	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)
	2362.84 
	1412.39 

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	2375.49 
	1184.79 

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	17539513.53 
	6267014.62 

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	17727874.98 
	4409968.99 


(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 A1-2 of Report ITU-R M.2135.
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DL InH

				TDD Data (wideband precoding)						FDD Data (wideband precoding)				Control (A-A-MAP QPSK 1/8)

		SNR [dB]		Source 1		Source 9		Source 4		Source 1		Source 9		Source 1		Source 9		Source 4

		-7														5.62E-01

		-6														3.82E-01

		-5												2.86E-01		2.57E-01

		-4												1.36E-01		1.60E-01

		-3												6.04E-02		1.05E-01		1.09E-01

		-2				3.68E-01						4.42E-01		1.86E-02		5.51E-02		4.92E-02

		-1				2.48E-01						2.62E-01		4.70E-03		2.67E-02		1.96E-02

		0		2.84E-01		1.27E-01		2.98E-01		3.26E-01		1.67E-01		1.40E-03		1.28E-02		5.60E-03

		1		1.42E-01		6.26E-02		1.98E-01		1.75E-01		7.39E-02				5.98E-03		1.45E-03

		2		6.68E-02		2.74E-02		1.23E-01		8.89E-02		4.18E-02				2.48E-03

		3		3.02E-02		1.55E-02		7.50E-02		3.98E-02		1.68E-02				9.79E-04

		4		1.16E-02		5.12E-03				1.76E-02		6.52E-03

		5		4.80E-03						7.30E-03		2.39E-03

		Required SNR		1.47		0.34		2.42		1.83		0.63		-1.55		0.33		-0.46

						average		1.41		average		1.23				average		-0.56





DL UMi

				TDD Data (wideband precoding)								FDD Data (wideband precoding)						Control (A-A-MAP QPSK 1/8)

		SNR [dB]		Source 1		Source 9		Source 6		Source 7		Source 1		Source 9		Source 6		Source 1		Source 9		Source 6		Source 8

		-7																		5.36E-01				6.22E-01

		-6																		3.42E-01				4.53E-01

		-5																2.18E-01		1.83E-01				2.89E-01

		-4																9.43E-02		8.70E-02		7.46E-02		1.80E-01

		-3												1.93E-01				3.28E-02		3.29E-02		2.94E-02		9.20E-02

		-2		2.49E-01		1.34E-01		1.17E-01		3.76E-01		1.91E-01		1.02E-01		1.00E-01		1.04E-02		1.19E-02		9.27E-03		4.48E-02

		-1		1.45E-01		5.86E-02		6.13E-02		1.87E-01		9.24E-02		4.08E-02		4.96E-02		2.40E-03		3.66E-03		2.66E-03		1.84E-02

		0		7.20E-02		2.50E-02		3.03E-02		7.30E-02		3.98E-02		1.61E-02		1.81E-02		6.00E-04		1.39E-03				7.00E-03

		1		3.30E-02		8.37E-03						1.68E-02		6.78E-03						2.70E-04				3.00E-03

		2		1.40E-02								6.60E-03		1.72E-03										8.00E-04

		3		6.40E-03								3.40E-03												4.00E-04

		4																						0.00E+00

		5

		Required SNR		-0.47		-1.65		-1.76		-0.33		-1.07		-1.98		-2.00		-1.97		-1.85		-2.07		-0.37

								average		-1.05				average		-1.68						average		-1.57





DL UMa

				TDD Data (wideband precoding)								FDD Data (wideband precoding)						Control (A-A-MAP QPSK 1/8)

		SNR [dB]		Source 1		Source 9		Source 6		Source 7		Source 1		Source 9		Source 6		Source 1		Source 9		Source 6		Source 8

		-7																		5.36E-01				5.84E-01

		-6																		3.28E-01				3.74E-01

		-5																2.23E-01		1.83E-01				1.95E-01

		-4																9.83E-02		9.56E-02		7.95E-02		7.70E-02

		-3												3.50E-01				3.45E-02		4.08E-02		3.05E-02		2.74E-02

		-2		3.71E-01		2.33E-01				2.67E-01		3.30E-01		2.19E-01				1.23E-02		1.46E-02		9.74E-03		6.60E-03

		-1		1.98E-01		1.42E-01		1.96E-01		1.23E-01		1.80E-01		1.22E-01		1.78E-01		4.00E-03		4.75E-03				1.60E-03

		0		1.06E-01		6.80E-02		1.18E-01		6.60E-02		1.01E-01		6.47E-02		9.77E-02		5.00E-04		1.24E-03				6.00E-04

		1		4.54E-02		4.35E-02		6.44E-02		2.90E-02		3.68E-02		3.42E-02		4.76E-02				4.22E-04

		2		1.80E-02		1.82E-02				8.00E-03		1.68E-02		1.66E-02

		3		7.60E-03		8.19E-03				4.00E-03		7.00E-03		7.43E-03

		4												4.22E-03

		5

		Required SNR		0.07		-0.52		0.27		-0.67		0.01		-0.69		-0.04		-1.82		-1.66		-2.02		-2.29

								average		-0.21				average		-0.24						average		-1.95





DL RMa

				TDD Data (wideband precoding)								FDD Data (wideband precoding)						Control (A-A-MAP QPSK 1/8)

		SNR [dB]		Source 1		Source 9		Source 6		Source 7		Source 1		Source 9		Source 6		Source 1		Source 9

		-7																		0.490196

		-6																		0.343053

		-5																		0.184502

		-4				0.238949														0.098377

		-3				0.141844								0.144823				0.0665		0.043735

		-2				0.073692				0.353				0.074156				0.0245		0.01828

		-1		0.14		0.034235		0.1401542		0.212		0.1366		0.035373		0.1342282		0.0107		0.005993

		0		0.0904		0.016936		0.0950095		0.097		0.0728		0.016255		0.0920092		0.0041		0.001927

		1		0.0514		0.007496		0.06420642		0.06		0.0444		0.009087		0.06070607		0.0007		0.00064

		2		0.0298						0.022		0.0256		0.002734				0.0002

		3		0.013						0.019		0.013

		4		0.0064								0.0042

		5		0.0038								0.0036

		6		0.0014								0.0016

		Required SNR		-0.23		-2.40		-0.13		-0.04		-0.50		-2.45		-0.22		-0.93		-1.46

								average		-0.70				average		-1.06		average		-1.19





UL InH

				TDD Data (wideband precoding)						FDD Data (wideband precoding)				Control (PFBCH - 6bit)

		SNR [dB]		Source 1		Source 9		Source 4		Source 1		Source 9		Source 1		Source 9		Source 4

		-8														2.04E-01		9.72E-02

		-7														1.39E-01		7.01E-02

		-6												7.57E-02		8.92E-02		4.96E-02

		-5												4.09E-02		5.64E-02		3.40E-02

		-4												1.93E-02		3.30E-02		2.20E-02

		-3												9.90E-03		1.59E-02

		-2		4.48E-01		1.98E-01				5.18E-01		1.77E-01		4.30E-03		8.82E-03

		-1		2.64E-01		1.05E-01		2.23E-01		3.17E-01		7.90E-02		1.20E-03		3.65E-03

		0		1.06E-01		4.56E-02		1.13E-01		1.33E-01		3.66E-02		4.00E-04		1.50E-03

		1		3.60E-02		1.83E-02		5.27E-02		5.04E-02		1.50E-02				6.41E-04

		2		1.08E-02		5.56E-03		2.20E-02		1.50E-02		5.15E-03

		3		3.80E-03		1.89E-03				4.40E-03		1.51E-03

		4		4.00E-04						1.00E-03

		5								6.00E-04

		Required SNR		0.05		-0.94		0.16		0.29		-1.29		-3.02		-2.21		-2.20

						average		-0.24		average		-0.50				average		-2.48





UL UMi

				TDD Data (wideband precoding)								FDD Data (wideband precoding)						Control (PFBCH - 6bit)

		SNR [dB]		Source 1		Source 9		Source 6		Source 7		Source 1		Source 9		Source 6		Source 1		Source 9		Source 6

		-8																		0.153728		0.153728

		-7																		0.104877		0.104877

		-6																0.0434		0.047939		0.047939

		-5																0.0204		0.024835		0.024835

		-4																0.0079		0.009776		0.009776

		-3				0.179051								0.272109				0.0023				0.003537

		-2		0.3254		0.085397		0.137				0.3744		0.123993		0.136		0.0008				0.001123

		-1		0.1416		0.031711		0.0601		0.237		0.1928		0.058411		0.0753						0.000306

		0		0.0558		0.010291		0.023		0.095		0.0836		0.02019		0.0323

		1		0.0112		0.002341						0.031		0.005419

		2		0.004		0.000754						0.0108		0.001467

		3		0.001								0.0034		0.000518

		4		0.0002								0.0008

		5

		Required SNR		-0.63		-1.54		-1.62		-0.06		-0.21		-1.71		-1.48		-4.25		-4.02		-4.02

								average		-0.96				average		-1.14				average		-4.10





UL UMa

				TDD Data (wideband precoding)								FDD Data (wideband precoding)						Control (PFBCH - 6bit)

		SNR [dB]		Source 1		Source 9		Source 6		Source 7		Source 1		Source 9		Source 6		Source 1		Source 9		Source 6

		-8																		0.152439		0.162

		-7																		0.11274		0.096

		-6																0.0532		0.055804		0.0469

		-5																0.0254		0.024516		0.0211

		-4																0.0115		0.011198		0.00824

		-3				0.234467								0.304878				0.0053		0.004221

		-2		0.3948		0.119048		0.136		0.345		0.4696		0.170503		0.17		0.0013		0.001465

		-1		0.235		0.05119		0.0781		0.15		0.2928		0.072966		0.091				0.000576

		0		0.121		0.017261		0.0387		0.0519		0.1732		0.032526		0.046

		1		0.0464		0.004982						0.084		0.010918

		2		0.0162		0.001733						0.0332		0.003307

		3		0.006								0.0152

		4		0.0012								0.006

		5

		Required SNR		0.20		-1.41		-1.45		-0.62		0.76		-1.37		-1.15		-3.82		-3.88		-4.21

								average		-0.82				average		-0.59				average		-3.97





UL RMa

				TDD Data (wideband precoding)						FDD Data  (wideband precoding)						Control (PFBCH - 6bit)

		SNR [dB]		Source 1		Source 9		Source 6		Source 1		Source 9		Source 6		Source 1		Source 9

		-8																0.224215

		-7																0.131062

		-6																0.084567

		-5																0.051033

		-4				0.309119										0.0353		0.026137

		-3				0.186916						0.236686				0.018		0.013413

		-2		0.5132		0.095329				0.5726		0.123686				0.008		0.006912

		-1		0.368		0.042836		0.265		0.4376		0.05339		0.301		0.0046		0.0026

		0		0.2356		0.016117		0.191		0.3108		0.025173		0.226		0.0017		0.000996

		1		0.1476		0.007524		0.134		0.205		0.009989		0.162		0.0004

		2		0.0776		0.002303		0.0801		0.1264		0.003793		0.118

		3		0.0386		0.00107		0.0513		0.0746		0.001641		0.0773

		4		0.018						0.039

		5		0.0082						0.0248

		6		0.0034						0.0108

		Required SNR		1.61		-2.06		1.57		2.44		-1.75		2.39		-2.28		-2.56

						average		0.37				average		1.03		average		-2.42






