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1. Introduction
During RAN1 56bis and 57 meetings, there were two contributions [1] and [2] proposed for LTE link budget methodology and results for ITU submission. 

The parameters of the LTE link budget analysis follow the ITU-R evaluation guideline [3]. Some important parameters in link budget which were not specified in [3] are highlighted in the second section. And according to the agreed TP template on link budget [4], the proposed text proposal for LTE link budget is in the third section.

2. The configuration of link budget parameters                                                            
In this paragraph, we list link budget parameters that are not defined in [3].

· In this link-budget, the typical antenna configurations, the downlink transmission 2x2 and uplink transmission 1x2 antenna set to all test environments. 
· Cell area reliability is set to 90% from experience value and the cell edge reliability is derived from this parameter to get the shadow fading margin. 
· For uplink control channel, the UL ACK/NAK channel is investigate as an important channel.

· The DCI format 1A use for DL control channel evaluation in this link budget and the payload is 44bits for 20MHz and 42bits for 10Mhz system bandwidth, which corresponding to 44Kbps and 42Kbps respectively.

· For FDD, the DL and UL data channel bit rates are set to 4Mbps and 1Mbps respectively for Indoor hotspot; while set to 2Mbps and 200kbps respectively for other cases.
· For TDD, the downlink-uplink configuration #1 is taking account into link-budget analysis. By only changing the TDD transmission bit rate, it's good to keep the SINR requirement and then keep all the other parameters the same as that for FDD.

· Only the NLoS pathloss model for all test scenarios in link-budget evaluation.
3. Text Proposal

---------------------------------Start of text proposal for ITU-R M.2133------------------------------------
4.2.3.3 Description template – link budget template
Proponents of IMT-Advanced RIT/SRITs technology proposals should provide information on the link budget according to this template when they submit the proposals for each test environment in the target set of test environments. The test environments and deployment scenario are specified in § 8 of Report ITU-R M.2135.

For a given deployment scenario many of the parameter values called out in the tables below are given in, or are given constraints in Report ITU-R M.2135, § 8. The corresponding parameter entries in the below template follow those sets of values or constraints. The parameter entries for which there is no guidance in the template should be provided by the proponent.

In the use of these tables, the convention utilized is that the relevant values or formulas to be employed in a given part of the calculation are represented by (X) where X refers to the cell or formula of that corresponding number.

For example, formula (9a) which is Control channel EIRP = (3) + (4) + (5) + (6) - (8) (dBm) is to be taken as:

“Control channel EIRP equals the value in cell (3) plus the value in cell (4) plus the value in cell (5) plus the value in cell (6) minus the value in cell (8) expressed in dBm”.
Link budget templates for the five deployment scenarios which are defined in Report 
ITU-R M.2135, § 8 are shown in the following tables.

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.)
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	4.40E+04
	1.00E+03

	Transmission bit rate for data channel (bit/s) [FDD]

	4.10E+06
	1.02E+06

	Transmission bit rate for data channel (bit/s) 

[TDD config.#1 DL:UL=3:2]
	4.92E+06
	8.19E+05

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

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

	Spectral efficiency(2) (bit/s/Hz)
	0.23
	0.57

	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)
	2
	1

	(2) Maximal transmit power per antenna (dBm)
	18.0
	21.0

	(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)
	21.0
	21.0

	(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
	0.0

	(6) Control channel power boosting gain (dB)
	0.0
	0.0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0.0
	0.0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)
	3.0
	0.0

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm
	18.0
	21.0

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	18.0
	21.0

	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
	3.0

	(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)
	-172.7 
	-167.4 

	(16) Total noise plus interference density for data channel
        = 10 log (10^(((13) + (14))/10) + 10^((15)/10))  dBm/Hz
	-166.0 
	-165.1 

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	1.80E+07
	1.80E+06

	(18) Effective noise power = (16) + 10 log((17)) dBm
	-93.4 
	-102.6 

	(19a) Required SNR for the control channel (dB) 
	-6.0 
	-6.7 

	(19b) Required SNR for the data channel (dB) 
	-4.7 
	0.1 

	(20) Receiver implementation margin (dB)
	2.0 
	2.0 

	(21a) H-ARQ gain for control channel (dB)
	0.0 
	0.0 

	(21b) H-ARQ gain for data channel (dB)
	1.0 
	1.0 

	(22a) Receiver sensitivity for control channel

         = (18) + (19a) + (20) – (21a)  dBm
	-99.4 
	-106.3 

	(22b) Receiver sensitivity for data channel 

         = (18) + (19b) + (20) – (21b)  dBm
	-99.1 
	-100.5 

	(23a) Hardware link budget for control channel 

         = (9a) + (11) − (22a)   dB
	117.4 
	127.3 

	(23b) Hardware link budget for data channel 

          = (9b) + (11) − (22b)  dB
	117.1 
	121.5 

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	4.0
	4.0

	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	2.70
	2.70

	(26) BS selection/macro-diversity gain (dB)
	0.0
	0.0

	(27) Penetration margin (dB)
	0.0
	0.0

	(28) Other gains (dB) (if any please specify)
	0.0
	0.0

	(29a) Available path loss for control channel 

         = (23a) – (25) + (26) – (27) + (28) – (12)   dB
	114.7 
	121.6 

	(29b) Available path loss for data channel 

          = (23b) – (25) + (26) – (27) + (28) – (12)   dB
	114.4 
	115.8 


	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)
	100.0
	100.0

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	100.0
	100.0

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	3.14E+04
	3.14E+04

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	3.14E+04
	3.14E+04

	(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.)
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	4.20E+04
	1.00E+03

	Transmission bit rate for data channel (bit/s)[FDD]

	2.05E+06
	2.00E+05

	Transmission bit rate for data channel (bit/s) 

[TDD config.#1 DL:UL=3:2]
	2.46E+06
	1.60E+05

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

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

	Spectral efficiency(2) (bit/s/Hz)
	0.23
	0.22

	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)
	38.0
	24.0

	(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)
	41.0
	24.0

	(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)
	0.0
	0.0

	(6) Control channel power boosting gain (dB)
	0.0
	0.0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0.0
	0.0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (Feeder loss must be included for and only for downlink)
	3.0
	0.0

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8)  dBm
	55.0
	24.0

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	55.0
	24.0

	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)
	
	

	(13) Receiver noise figure (dB)
	7
	5

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

	(15) Receiver interference density (dBm/Hz)
	-172.4
	-173.9

	(16) Total noise plus interference density for data channel
        = 10 log (10^(((13) + (14))/10) + 10^((15)/10))  dBm/Hz
	-165.9
	-167.8

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	9.00E+06
	9.00E+05

	(18) Effective noise power = (16) + 10 log((17))  dBm
	-96.4
	-108.2

	(19a) Required SNR for the control channel (dB) 
	-6.0
	-6.7

	(19b) Required SNR for the data channel (dB) 
	-3.7
	-2.1

	(20) Receiver implementation margin (dB)
	2.0
	2.0

	(21a) H-ARQ gain for control channel (dB)
	0.0
	0.0

	(21b) H-ARQ gain for data channel (dB)
	1.0
	1.0

	(22a) Receiver sensitivity for control channel 

         = (18) + (19a) + (20) – (21a)  dBm
	-102.4
	-111.9

	(22b) Receiver sensitivity for data channel 

         = (18) + (19b) + (20) – (21b)  dBm
	-101.1
	-108.3

	(23a) Hardware link budget for control channel 

         = (9a) + (11) ( (22a)  dB
	157.4
	152.9

	(23b) Hardware link budget for data channel 

          = (9b) + (11) ( (22b) (dB)
	156.1
	149.3

	

	

	

	TABLE 2 (end)

	Item
	Downlink
	Uplink

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	4.0
	4.0

	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	2.70
	2.70

	(26) BS selection/macro-diversity gain (dB)
	0.0
	0.0

	(27) Penetration margin (dB)
	20.0
	20.0

	(28) Other gains (dB) (if any please specify)
	0.0
	0.0

	(29a) Available path loss for control channel 

         = (23a) – (25) + (26) – (27) + (28) – (12)   dB
	134.7
	127.2

	(29b) Available path loss for data channel 

          = (23b) – (25) + (26) – (27) + (28) – (12)   dB
	133.4
	123.6

	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)
	587.4
	368.6

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	541.4
	294.1

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	1.08E+06
	4.27E+05

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	9.21E+05
	2.72E+05

	(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.)
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	4.20E+04
	1.00E+03

	Transmission bit rate for data channel (bit/s) 
[FDD]
	2.05E+06
	2.00E+05

	Transmission bit rate for data channel (bit/s) 
[TDD config.#1 DL:UL=3:2]
	2.46E+06
	1.60E+05

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

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

	Spectral efficiency(2) (bit/s/Hz)
	0.23
	0.22

	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)
	43.0
	24.0

	(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)
	46.0
	24.0

	(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
	0.0

	(6) Control channel power boosting gain (dB)
	0.0
	0.0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0.0
	0.0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (Feeder loss must be included for and only for downlink)
	3.0
	0.0

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) - (8)  dBm
	60.0
	24.0

	(9b) Data channel EIRP = (3) + (4) + (5) - (7) - (8)  dBm
	60.0
	24.0

	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)
	0.0
	3.0

	(13) Receiver noise figure (dB)
	7
	5

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

	(15) Receiver interference density (dBm/Hz)
	-172.4
	-173.9

	(16) Total noise plus interference density for data channel
         = 10 log (10^(((13) + (14))/10) + 10^((15)/10))  dBm/Hz
	-165.9
	-167.8

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	9.00E+06
	9.00E+05

	(18) Effective noise power = (16) + 10log((17))  dBm
	-96.4
	-108.2

	(19a) Required SNR for the control channel (dB) 
	-6.0
	-6.7

	(19b) Required SNR for the data channel (dB) 
	-3.7
	-2.1

	(20) Receiver implementation margin (dB)
	2.0
	2.0

	(21a) H-ARQ gain for control channel (dB)
	0.0
	0.0

	(21b) H-ARQ gain for data channel (dB)
	1.0
	1.0

	(22a) Receiver sensitivity for control channel 

         = (18) + (19a) + (20) – (21a) dBm
	-102.4
	-111.9

	(22b) Receiver sensitivity for data channel 

         = (18) + (19b) + (20) – (21b) dBm
	-101.1
	-108.3

	(23a) Hardware link budget for control channel 

          = (9a) + (11) ( (22a) dB
	162.4
	152.9

	(23b) Hardware link budget for data channel 

         = (9b) + (11) ( (22b) dB
	161.1
	149.3

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	6.0
	6.0

	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	4.05
	4.050

	(26) BS selection/macro-diversity gain (dB)
	0.0
	0.0

	(27) Penetration margin (dB)
	20.0
	20.0

	(28) Other gains (dB) (if any please specify)
	0.0
	0.0

	(29a) Available path loss for control channel 

        = (23a) – (25) + (26) – (27) + (28) – (12)  dB
	138.3
	125.9

	(29b) Available path loss for data channel 

         = (23b) – (25) + (26) – (27) + (28) – (12)  dB
	137.0
	122.3

	
	
	

	
	
	

	
	
	

	
	
	

	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)
	1091.9
	525.1

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	1011.4
	424.8

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	3.75E+06
	8.66E+05

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	3.21E+06
	5.67E+05

	(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)
	1.5
	1.5

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

	Transmission bit rate for control channel (bit/s)
	4.20E+04
	1.00E+03

	Transmission bit rate for data channel (bit/s)[FDD]
	2.05E+06
	2.00E+05

	Transmission bit rate for data channel (bit/s) 

[TDD config.#1 DL:UL=3:2]
	2.46E+06
	1.60E+05

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

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

	Spectral efficiency(2) (bit/s/Hz)
	0.23
	0.22

	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)
	2
	1

	(2) Maximal transmit power per antenna (dBm)
	43.0
	24.0

	(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)
	46.0
	24.0

	
	
	

	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)
	0.0
	00

	(6) Control channel power boosting gain (dB)
	00
	0.0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0.0
	00

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)
	3.0
	0.0

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8)  dBm
	60.0
	24.0

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	60.0
	24.0

	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)
	0.0
	3.0

	(13) Receiver noise figure (dB)
	7
	5

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

	(15) Receiver interference density (dBm/Hz)
	-172.4
	-173.9

	(16) Total noise plus interference density for data channel
        = 10 log (10^(((13)+(14))/10) + 10^((15)/10))  dBm/Hz
	-165.9
	-167.8

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	9.00E+06
	9.00E+05

	(18) Effective noise power = (16) + 10 log((17))  dBm
	-96.4
	-108.2

	(19a) Required SNR for the control channel (dB) 
	-6.0
	-6.7

	(19b) Required SNR for the data channel (dB) 
	-3.7
	-2.1

	(20) Receiver implementation margin (dB)
	2.0
	2.0

	(21a) H-ARQ gain for control channel (dB)
	0.0
	0.0

	(21b) H-ARQ gain for data channel (dB)
	1.0
	1.0

	(22a) Receiver sensitivity for control channel 

          = (18) + (19a) + (20) – (21a)  dBm
	-102.4
	-111.9

	(22b) Receiver sensitivity for data channel 

          = (18) + (19b) + (20) – (21b)  dBm
	-101.1
	-108.3

	(23a) Hardware link budget for control channel 

         = (9a) + (11) - (22a)  dB
	162.4
	152.9

	(23b) Hardware link budget for data channel  

          = (9b) + (11) - (22b) dB
	161.1
	149.3


	TABLE 4 (end)

	Item
	Downlink
	Uplink

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	8.0
	8.0

	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	5.40
	5.40

	(26) BS selection/macro-diversity gain (dB)
	0.0
	0.0

	(27) Penetration margin (dB)
	20.0
	20.0

	(28) Other gains (dB) (if any please specify)
	0.0
	0.0

	(29a) Available path loss for control channel 

         = (23a) – (25) + (26) – (27) + (28) – (12)  dB
	137.0
	124.5

	(29b) Available path loss for data channel  

          = (23b) – (25) + (26) – (27) + (28) – (12)  dB
	135.7
	120.9

	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)
	2184.2
	1041.5

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	2021.4
	840.4

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	1.50E+07
	3.41E+06

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	1.28E+07
	2.22E+06

	(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.)
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	4.20E+04
	1.00E+03

	Transmission bit rate for data channel (bit/s)
[FDD]
	2.05E+06
	2.00E+05

	Transmission bit rate for data channel (bit/s) 
[TDD config.#1 DL:UL=3:2]
	2.46E+06
	1.60E+05

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

	
	
	

	
	
	

	TABLE 5 (cont.)

	Item
	Downlink
	Uplink

	System configuration (cont.)

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

	Spectral efficiency(2) (bit/s/Hz)
	0.23
	0.22

	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)
	43.0 
	24.0 

	(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)
	46.0 
	24.0 

	(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 
	0.0 

	(6) Control channel power boosting gain (dB)
	0.0 
	0.0 

	(7) Data channel power loss due to pilot/control boosting (dB)
	0.0 
	0.0 

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (Feeder loss must be included for and only for downlink)
	3.0
	0

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) - (8)  dBm
	60.0
	24.0

	(9b) Data channel EIRP = (3) + (4) + (5) - (7) - (8)   dBm
	60.0
	24.0

	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)
	0.0
	3.0

	(13) Receiver noise figure (dB)
	7
	5

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

	(15) Receiver interference density (dBm/Hz)
	-172.4
	-173.9

	(16) Total noise plus interference density for data channel
         = 10 log (10^(((13) + (14))/10) + 10^((15)/10))  dBm/Hz
	-165.9
	-167.8

	(17) Occupied channel bandwidth (for meeting the requirements of the traffic type) (Hz)
	9.00E+06
	9.00E+05

	
	
	

	TABLE 5 (end)

	Item
	Downlink
	Uplink

	Receiver (cont.)

	(18) Effective noise power = (16) + 10log((17))  dBm
	-96.4
	-108.2

	(19a) Required SNR for the control channel (dB) 
	-6.0
	-6.7

	(19b) Required SNR for the data channel (dB) 
	-3.7
	-2.1

	(20) Receiver implementation margin (dB)
	2.0
	2.0

	(21a) H-ARQ gain for control channel (dB)
	0.0
	0.0

	(21b) H-ARQ gain for data channel (dB)
	1.0
	1.0

	(22a) Receiver sensitivity for control channel 

          = (18) + (19a) + (20) – (21a)  dBm
	-102.4
	-111.9

	(22b) Receiver sensitivity for data channel 

          = (18) + (19b) + (20) – (21b)  dBm
	-101.1
	-108.3

	(23a) Hardware link budget for control channel 

         = (9a) + (11) - (22a)  dB
	162.4
	152.9

	(23b) Hardware link budget for data channel  

          = (9b) + (11) - (22b)  dB
	161.1
	149.3

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	8.0
	8.0

	(25) Shadow fading margin (function of the cell area reliability and (24)) (dB) 
	5.40
	5.40

	(26) BS selection/macro-diversity gain (dB)
	0.0
	0.0

	(27) Penetration margin (dB)
	20.0
	20.0

	(28) Other gains (dB) (if any please specify)
	0.0
	0.0

	(29a) Available path loss for control channel 

         = (23a) – (25) + (26) – (27) + (28) – (12)   dB
	137.0
	124.5

	(29b) Available path loss for data channel 

          = (23b) – (25) + (26) – (27) + (28) – (12)  dB
	135.7
	120.9

	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)
	1359.2
	648.1

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	1257.9
	523.0

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	5.80E+06
	1.32E+06

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	4.97E+06
	8.59E+05

	(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.


4.2.4 
RIT/SRIT compliance templates

This section provides templates for the responses that are needed to assess the compliance of a candidate RIT or SRIT with the requirements of IMT-Advanced. 
The compliance templates are:

–
Compliance template for services;

–
Compliance template for spectrum; and,

–
Compliance template for technical performance.

4.2.4.1 Compliance template for services

	
	Service related minimum capabilities within the RIT/SRIT
	Evaluator’s comments
	WG prime

	4.2.4.1.1
	Support of a wide range of services

Does the proposal support a wide range of services?:

If bullets 4.2.4.1.1.1 - 4.2.4.1.1.3 are marked as "yes" then 4.2.4.1.1 is a "yes".

YES / NO
	
	RAN2

	4.2.4.1.1.1
	Ability to support basic conversational service class

Is the proposal able to support basic conversational service class?:

YES / NO
	
	RAN2

	4.2.4.1.1.2
	Support of rich conversational service class

Is the proposal able to support rich conversational service class?:




                   YES / NO
	
	RAN2

	4.2.4.1.1.3
	Support of conversational low delay service class

Is the proposal able to support conversational low-delay service class?:




                   YES / NO
	
	RAN2


4.2.4.2 
Compliance template for spectrum2
	
	Spectrum capability requirements
	WG prime

	4.2.4.2.1
	Spectrum bands

Is the proposal able to utilize at least one band identified for IMT?: 
YES / NO

Specify in which band(s) the candidate RIT or candidate SRIT can be deployed.
	RAN2


4.2.4.3 
Compliance template for technical performance2
	Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)
	Category
	Required value
	Value(2), (3)

	Require-ment met?
	Comments

 
	WG prime

	
	Test environment
	Downlink or uplink
	
	
	
	
	

	4.2.4.3.1
Cell spectral efficiency
(bit/s/Hz/cell)
(4.1)
	Indoor
	Downlink
	3
	
	
Yes

No
	
	RAN1

	
	
	Uplink
	2.25
	
	
Yes

No
	
	

	
	Microcellular
	Downlink
	2.6
	
	
Yes

No
	
	

	
	
	Uplink
	1.8
	
	
Yes

No
	
	

	
	Base coverage urban
	Downlink
	2.2
	
	
Yes

No
	
	

	
	
	Uplink
	1.4
	
	
Yes

No
	
	

	
	High speed
	Downlink
	1.1
	
	
Yes

No
	
	

	
	
	Uplink
	0.7
	
	
Yes

No
	
	

	4.2.4.3.2
Peak spectral efficiency (bit/s/Hz)
(4.2)
	Not applicable
	Downlink
	15
	
	
Yes

No
	
	RAN1

	
	
	Uplink
	6.75
	
	
Yes

No
	
	

	4.2.4.3.3
Bandwidth
(4.3)
	Not applicable
	Up to and including
(MHz)
	40
	
	
Yes

No
	
	RAN1


	
	
	Scalability
	Support of at least three band-width values(4)
	
	
Yes

No
	
	


	Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)
	Category
	Required value
	Value(2), (3)
	Require-ment met?
	Comments


	WG prime

	
	Test environment
	Downlink or uplink
	
	
	
	
	

	4.2.4.3.4
Cell edge user spectral efficiency (bit/s/Hz)
(4.4)
	Indoor
	Downlink
	0.1
	
	
Yes

No
	
	RAN1

	
	
	Uplink
	0.07
	
	
Yes

No
	
	

	
	Microcellular
	Downlink
	0.075
	
	
Yes

No
	
	

	
	
	Uplink
	0.05
	
	
Yes

No
	
	

	
	Base coverage urban
	Downlink
	0.06
	
	
Yes

No
	
	

	
	
	Uplink
	0.03
	
	
Yes

No
	
	

	
	High speed
	Downlink
	0.04
	
	
Yes

No
	
	

	
	
	Uplink
	0.015
	
	
Yes

No
	
	

	4.2.4.3.5
Control plane latency
(ms)
(4.5.1)
	Not applicable
	Not applicable
	Less than 100 ms
	
	
Yes

No
	
	RAN2

	4.2.4.3.6
User plane latency
(ms)
(4.5.2)
	Not applicable
	Not applicable
	Less than 10 ms
	
	
Yes

No
	
	RAN2

	4.2.4.3.7
Mobility classes
(4.6)
	Indoor
	Uplink
	Stationary, pedestrian
	
	
Yes

No
	
	RAN1

	
	Microcellular
	Uplink
	Stationary, pedestrian, vehicular up to 30 km/h
	
	
Yes

No
	
	

	
	Base coverage urban
	Uplink
	Stationary, pedestrian, vehicular
	
	
Yes

No
	
	

	
	High speed
	Uplink
	High speed vehicular, vehicular
	
	
Yes

No
	
	

	4.2.4.3.8
Mobility
Traffic channel link data rates (bit/s/Hz)
(4.6)
	Indoor
	Uplink
	1.0
	
	
Yes

No
	
	RAN1

	
	Microcellular
	Uplink
	0.75
	
	
Yes

No
	
	

	
	Base coverage urban
	Uplink
	0.55
	
	
Yes

No
	
	

	
	High speed
	Uplink
	0.25
	
	
Yes

No
	
	


	Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)
	Category
	Required
value
	Value(2), (3)
	Require-
ment
met?
	Comments
	WG prime

	
	Test environment
	Downlink or
uplink
	
	
	
	
	

	4.2.4.3.9
Intra-frequency hand-over interruption time
(ms)
(4.7)
	Not applicable
	Not applicable
	27.5
	
	
Yes

No
	
	RAN2

	4.2.4.3.10
Inter-frequency handover interruption time within a spectrum band (ms)
(4.7)
	Not applicable
	Not applicable
	40
	
	
Yes

No
	
	RAN2

	4.2.4.3.11
Inter-frequency handover interruption time between spectrum bands (ms)
(4.7)
	Not applicable
	Not applicable
	60
	
	
Yes

No
	
	RAN2

	4.2.4.3.12
Inter-system handover

(4.7)
	Not applicable
	Not applicable
	Not applicable
	Not applicable
	
Yes

No
	
	RAN2
(supported by RAN3)

	
	Indoor
	As defined in Report ITU-R M.2134
	50
	
	
Yes

No
	
	RAN1

	
	Microcellular
	As defined in Report ITU-R M.2134
	40
	
	
Yes

No
	
	

	
	Base coverage urban
	As defined in Report ITU-R M.2134
	40
	
	
Yes

No
	
	

	
	High speed
	As defined in Report ITU-R M.2134
	30
	
	
Yes

No
	
	

	


Reference (electronic version attached)

[23.203]
TS23.203v9.0.0

[23.401]
TS23.401v9.0.0

[24.301]
TS24.301v8.1.0

[25.912]
TR25.912v8.0.0

[25.913]
TR25.913v8.0.0

[33.102]
TS33.102v8.2.0

[33.401]
TS33.401v8.3.1

[33.821]
TR33.821v8.0.0

[36.101]
TS36.101v8.5.1

[36.211]
TS36.211v8.6.0

[36.212]
TS36.212v8.6.0

[36.213]
TS36.213v8.6.0

[36.300]
TS36.300v8.8.0

[36.304]
TS36.304v8.5.0

[36.321]
TS36.321v8.5.0

[36.322]
TS36.322v8.5.0

[36.331]
TS36.331v8.5.0

[36.413]
TS36.413v8.5.1

[36.423]
TS36.423v8.5.0

[36.942]
TR36.942v8.1.0

[Editor’s note: 25.104 and 36.104 are currently mentioned in Editor’s notes in tables above]

---------------------------------Start of text proposal for ITU-R M.2133------------------------------------
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�	If a proponent determines that a specific question does not apply, the proponent should indicate that this is the case and provide a rationale for why it does not apply.






