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In the RAN1#101e meeting, significant progresses had been accomplished. Most the evaluation assumptions had been agreed [1]. a few issues remain for further study. 
Agreements:
· For link level simulation, adopt the following simulation assumption for eMBB data or VoIP on PUSCH and on PDSCH for FR2.
	Parameters
	Values

	Number of UE antenna elements
	8, one panel:(M, N, P) = (2,2,2), 
FFS: Two panels in link budget, one panel in LLS, 16 for each panel: (M, N, P) = (4,2,2)



During the email discussion, some proposals are left for this meeting. [2].
Proposal 13:
Identify the target performance and coverage bottlenecks based on target performance metric for FR2.
· FFS: the target performance metric and potential down selection.
· Option 1: The target path loss or relative MPL is considered as the target performance.
· Alt1: The target path loss is derived from the target ISD.
· Alt2: Relative MPL.
· Option 2: The target MCL An MCL or MCL based metric is considered as the target performance.
· Alt1: Derived from the target ISD.
· Alt2: Fixed target MCL, e.g. 147dB for VoIP [to achieve better performance than other RAT(s)].
· Alt3: Relative MCL
· If optional SLS is performed, the target performance for SLS is determined by the 5th percentile SINR value in CDF curve for different physical channels
· Other target performance metrics are not precluded.

Agreements:
· The link budget template for FR2 is the same as FR1.

In this contribution, we provide our views for the remaining issues for the evaluation and preliminary evaluation results for FR2.
Discussion 
2.1 UE antenna configuration
During the email discussion, two panel for FR2 UE was proposed to use in the link budget. Current link budget takes the antenna array gain into the calculation. The different antenna element number could impact the link budget. For the multiple panels, it is not clear to capture the impact of different panels into the link budget. The multiple panels could accumulate the antenna gains if all the panel facing to the base station, which is similar to count the total antenna array gains. If only one panel could connect to the base station, this is same to the current configuration. Besides that, the specification of multiple panel is still unclear. There is no strong need to take the multiple panel assumption into account in the link budget.
Proposal 1:
There is no strong need to take the multiple panel assumption into account in the link budget.

2.2 The target performance metric
According to the discussion in the last meeting, multiple concepts, such as maximum coupling loss (MCL), maximum pathloss (MPL) and Maximum isotropic loss (MIL), had been raised, which include various components for calculating the loss during the propagation. Since the definitions of those concepts are not fully aligned among the companies, the discussion could be difficult. Then we propose that,
Proposal 2:
Further clarify and align the definition of MCL, MPL and MIL to facilitate the discussion. 
Our understanding of the MCL is same as TR 36.824, which is
· UL MCL = UL Max Tx power - eNB Sensitivity
· DL MCL = DL Max Tx power - UE Sensitivity
The antenna array gain is included in the MCL implicitly. But it is not easy to observe the impact of antenna array from the MCL, since the MCL also contains the pathloss, shadow fading and some other components. The MCL could facilitate the relative comparison. It cannot provide any direct observation or guidance to the deployment, such as tolerable pathloss or coverage distance. Thus, among the down selection of the performance metric, the maximum pathloss (MPL) is preferred. To achieve this, multiple configurations should be assumed or identified, such as the assumptions of antenna array, shadow fading, penetration loss and other enhancement technology gains. But it is more clear and easy to compare with the real deployment parameters. 
Also it is the same reason we propose to use the IMT-2020 template. According to this template, we could also derive the MCL, which may fulfil some companies’ requirements. 
Proposal 3:
For the target performance metric and coverage bottlenecks, we prefer to use the target pathloss or relative MPL as the target performance (the option 1).
To solve some companies’ concern and facilitate that they can use the results as a reference to the deployments, the definition of MCL could be updated with the explicit inclusion of antenna array gains. To avoid the collision of definition, the updated MCL definition should be captured in the TR. The updated MCL calculation could be as below,
· UL MCL = UL Max Tx power - eNB Sensitivity+ Transmitter array gain + Receiver array gain
· DL MCL = DL Max Tx power - UE Sensitivity+ Transmitter array gain + Receiver array gain

Proposal 4 :
Update the definition of MCL with consideration of antenna array gain explicitly. Capture the new definition of MCL in the TR.
· UL MCL = UL Max Tx power - eNB Sensitivity+ Transmitter array gain + Receiver array gain
· DL MCL = DL Max Tx power - UE Sensitivity+ Transmitter array gain + Receiver array gain

Preliminary coverage analysis for FR2
According to the simulation assumption defined in the last meeting, a preliminary coverage performances have been derived according the IMT-2020 template. The specific simulation assumptions could refer to the Annex I. And the template used for the link budget could refer to Annex II. 
For the FR2 link budget, many parameter assumptions are still not stable or aligned, such as transmission ERIP of base station, noise figure, feeder loss, cable, connector, combiner, body loss and etc. And the calculation of shadow fading margin and penetration margin for FR2 should also be aligned. In our link budget analysis, the EIRP of base station is assumed as 65dBm (800MHz) for the outdoor micro cell. And the ERIP of indoor micro cell is assumed as 52dBm (800MHz).
Proposal 5:
The parameter assumptions of link budget of FR2 should be clarified and aligned, such as noise figure, feeder loss, cable, connector, combiner, body loss.
 
Figure 1 Coverage performance of Dense Urban O2I scenario in MPL
According to the current parameter assumption, the PUSCH with 5Mbps requirement is the most limited channel. And the 2nd limited channel is PUCCH format 3 carrying 22bit. Most downlink channel are not limited. 
Considering the pahtloss function from 38.901, 200m and 100m ISD needs to compensate 123dB and 111.3dB respectively. For the 200m ISD, the PUSCH needs 14dB enhancement for 200m ISD and 2dB for 100m ISD.

Observation 1
PUSCH with 5Mbps is the most limited channel within the system. 
Observation 2
According to different system centre frequency, the specific enhancement requirement will be different. 

Conclusions
In this contribution, we provide our views for the remaining issues for the evaluation and preliminary evaluation results for FR2. The proposal and observations are as follows,
Proposal 1:
There is no strong need to take the multiple panel assumption into account in the link budget.
Proposal 2:
Further clarify and align the definition of MCL, MPL and MIL to facilitate the discussion. 
Proposal 3:
For the target performance metric and coverage bottlenecks, we prefer to use the target pathloss or relative MPL as the target performance (the option 1).
Proposal 4 :
Update the definition of MCL with consideration of antenna array gain explicitly. Capture the new definition of MCL in the TR.
· UL MCL = UL Max Tx power - eNB Sensitivity+ Transmitter array gain + Receiver array gain
· DL MCL = DL Max Tx power - UE Sensitivity+ Transmitter array gain + Receiver array gain
Proposal 5:
The parameter assumptions of link budget of FR2 should be clarified and aligned, such as noise figure, feeder loss, cable, connector, combiner, body loss.
Observation 1
PUSCH with 5Mbps is the most limited channel within the system. 
Observation 2
According to different system centre frequency, the specific enhancement requirement will be different. 
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Annex 1- LLS simulation assumptions



Annex 2- link budget calculation using the modified template of IMT-2020 



FR2 Urban O2I (low penetration loss)


PUSCH-urban-O2I	PUSCH-voip-1-rep	PUSCH-msg 3	PUCCH format 1	PUCCH format  3-11bit	PUCCH format 3-22bit	PRACH B4-120k	PRACH B4-120k	PDSCH 25Mbps	PDSCH voip	PDSCH msg 4	PBCH 8 beams	PDCCH 8 beams	PDCCH 8 beams msg 2	109.12138521697585	120.59199785089288	121.45229780753269	120.62746358925901	117.53746358925898	115.887463589259	123.59565112878275	123.57565112878277	129.59317392105385	127.49317392105385	128.99317392105385	132.70317392105383	130.99317392105385	131.43317392105385	


Link level simulation assumptions for FR2.docx
Link level simulation assumptions for FR2

System parameters for PUSCH and PDSCH

		Parameters

		Values



		Scenario and frequency

		28GHz



		Frame structure for TDD

		DDDSU (S: 10D:2G:2U)



		Subcarrier Space

		120kHz



		UE velocity

		Indoor scenario:3km/h

Urban scenario: 3km/h for indoor, 30km/h for outdoor. 



		Occupied channel bandwidth for

		100MHz 



		Frequency hopping for PUSCH

		w/o frequency hopping







		Parameters

		Values



		BLER

		For eMBB, 

w/ HARQ, 10% iBLER ; 



For VoIP, 2% rBLER.



		DMRS configuration

		For 30km/h (optional: 120km/h): Type I, 3 DMRS symbol [2, 7, 11], no multiplexing with data.

For 3km/h: Type I, 2 DMRS symbol [2, 11], no multiplexing with data.



		Waveform

		DFT-s-OFDM for PUSCH, CP-OFDM for PDSCH



		Repetitions for PUSCH/PDSCH

		For eMBB, w/o repetition 

For VoIP, w/ repetition ( =1)



		HARQ configuration for PUSCH/PDSCH

		For eMBB, w/ HARQ,

1 new transmission and 4 HARQ retransmissions

For VoIP, w/ HARQ.

1 new transmission and 4 HARQ retransmissions



		PUSCH/PDSCH duration

		14 OS for PUSCH, 12 OS for PDSCH



		Msg 4 PDSCH

		Payload = 3000 bits









		Parameters

		Values



		Number of antenna elements for BS

		Indoor scenario: 128

(M, N, P, Mg, Ng) = (8, 8, 2, 1, 1)

Urban/suburban scenario: 

256, (M,N,P,Mg,Ng) = (4, 8, 2, 2, 2)



		Number of TxRUs for BS

		2 

Note: Analog beamforming is assumed.



		Number of UE antenna elements

		8, one panel: (M, N, P) = (2,2,2), 



		Number of UE Tx/Rx chains

		1T2R, 2T2R



		Channel model for link-level simulation

		TDL-A



		Delay spread

		Indoor scenario: 30ns

Urban scenario: 100ns



		Latency requirements for voice

		50ms



		PRBs/TBS/MCS for eMBB for PUSCH/PDSCH

		30 PRBs for 5Mbps for PUSCH , MCS = 5

full bandwidth for 25Mbps for PDSCH, MCS = 4



		PRBs/MCS for VoIP for PUSCH/PDSCH

		4 PRBs for VoIP, 

MCS = 4 for PUSCH

MCS = 5 for PDSCH









PUCCH

		Parameters

		Values



		Format

		Format 1, 2bits UCI.

Format 3, 11、22 bits UCI



		BLER for PUCCH

		For PUCCH format 1: 

DTX to ACK probability: 1%. NACK to ACK probability: 0.1%.

ACK missed detection probability: 1%.

For PUCCH format 3: 

BLER for Ack/Nack, SR: 1%

FFS: BLER for CSI (10% or 1%)

The same as FR1



		Number of PRBs for PUCCH

		1 PRB

The same as FR1



		Number of UE transmit chains for PUCCH

		1

The same as FR1



		Number of repetitions for PUCCH

		The same as FR1

w/o repetition for PUCCH.



		PUCCH duration

		14 OFDM symbols



		DMRS configuration for PUCCH

		PUCCH Format 3 :

3km/h，2 DMRS symbols [3,10]

30km/h, 4 DMRS symbols [1,5,8,12] 







PDCCH

		Parameters

		Values



		Aggregation level

		16



		Payload

		40 bits for unicast PDCCH (PDCCH)

29 bits for broadcast PDCCH (msg 2 PDCCH)



		CORESET size

		2 symbols, 48PRBs 



		Tx Diversity

		w/ Tx Diversity, e.g. precoder cycling



		BLER for PDCCH

		1% BLER.



		Number of SSB for broadcast PDCCH

		64







[bookmark: _GoBack]PRACH

		Parameters

		Values



		Format

		Format B4 



		SCS

		For format B4, 120 kHz



		Number of PRBs

		12 PRBs



		Performance metric

		0.1% false alarm, 1% miss-detection





Msg 3-PUSCH 

		Parameters

		Values



		Number of PRBs

		2



		Waveform

		DFT-s-OFDM



		TBS

		56



		Number of DMRS symbol

		3



		Number of PUSCH data symbols

		11





PBCH

		Parameters

		Values



		Periodicity

		20ms



		Performance metric

		Combination of 4 SSBs in 80ms.
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FR2 Urban indoor(low loss)

		Item																				DL

		System configuration		PUSCH-urban-O2I		PUSCH-voip-1-rep		PUSCH-msg 3		PUCCH format 1		PUCCH format  3-11bit		PUCCH format 3-22bit		PRACH B4-120k		PRACH B4-120k		PDSCH 25Mbps		PDSCH
voip		PDSCH
msg 4		PBCH with 8 beams
		PDCCH with 8 beams
40bit		PDCCH with 8 beams
msg 2-29bit

		Carrier frequency (GHz)		28		28		28		28		28		28		28		28		28		28		28		28		28		28

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

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

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )		-		-		-		95%		95%		95%		95%		95%		-		-		-		95%		95%		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )		90%		90%		90%		-		-		-		-		-		90%		90%		90%		-		-		-

		Transmission bit rate for control channel (bit/s)		-		-		-												-		-		-

		Transmission bit rate for data channel (bit/s)		5000000						-		-		-		-		-		25000000		voip		msg 4		-		-		-

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

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

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

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

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

		Feeder loss (dB)		3		3		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		8		8		8		8		8		8		8		8		256		256		256		256		256		256

		(1bis) Number of transmit antenna ports		1		1		1		1		1		1		1		1		2		2		2		2		2		2

		(2) Maximal transmit power per antenna (dBm)

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0)		11.4		11.4		11.4		11.4		11.4		11.4		11.4		11.4		33		33		33		33		33		33

		(4) Transmitter antenna gain (dBi)		3		3		3		3		3		3		3		3		8		8		8		8		8		8

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		9.03		9.03		9.03		9.03		9.03		9.03		9.03		9.03		21.07		21.07		21.07		21.07		21.07		21.07

		(5a) Reduce array gains due to broadcast beam（dB）																								6		6		6

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

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

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

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		-		-		-		22.43		22.43		22.43		22.43		22.43		-		-		-		59.07		59.07		59.07

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		22.43		22.43		22.43		-		-		-		-		-		59.07		59.07		59.07		-		-		-

		(9c) Control channel effective EIRP (dBm)		-		-		-		22.43		22.43		22.43		22.43		22.43		-		-		-		47.74		51.54		51.54

		(9d) Data channel effective EIRP (dBm)		22.43		22.43		22.43		-		-		-		-		-		52.92		40.75		40.75		-		-		-

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		256		256		256		256		256		256		256		256		8		8		8		8		8		8

		(10bis) Number of receive antenna ports		2		2		2		2		2		2		2		2		2		2		2		2		2		2

		(11) Receiver antenna gain (dBi)		8		8		8		8		8		8		8		8		3		3		3		3		3		3

		(11bis) Receiver array gain (depends on receive array configurations and technologies such as adaptive beam forming, etc.) (dB)		21.07		21.07		21.07		21.07		21.07		21.07		21.07		21.07		6.02		6.02		6.02		6.02		6.02		6.02

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

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

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

		(15a) Receiver interference density for control channel (dBm/Hz) (See 3GPP note at bottom of the table (i) )		-		-		-		-161.70		-161.70		-161.70		-161.70		-161.70		-		-		-		-169.3		-169.3		-169.3

		(15b) Receiver interference density for data channel (dBm/Hz) 		-165.70		-165.70		-165.70		-		-		-		-		-		-169.3		-169.3		-169.3		-		-		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz  (See 3GPP note at bottom of the table (i) )		-		-		-		-160.96		-160.96		-160.96		-160.96		-160.96		-		-		-		-164.99		-164.99		-164.99

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz  (See 3GPP note at bottom of the table (i) )		-164.03		-164.03		-164.03		-		-		-		-		-		-164.99		-164.99		-164.99		-		-		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		-		-		1440000		1440000		1440000		17280000		17280000		-		-		-		28800000		69120000		69120000

		Occupied PRB number		30		4		2		1		1		1		12		12		66		4		4		20		48		48

		Sub-carrier spacing (kHz)		120		120		120		120		120		120		120		120		120		120		120		120		120		120

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		43200000		5760000		2880000		-		-		-		-		-		95040000		5760000		5760000		-		-		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-		-		-99.37		-99.37		-99.37		-88.58		-88.58		-		-		-		-90.40		-86.59		-86.59

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-87.68		-96.43		-99.44		-		-		-		-		-		-85.21		-97.38		-97.38		-		-		-

		(19a) Required SNR for the control channel (dB)		-		-		-		-4.72		-1.63		0.02		-18.48		-18.46		-		-		-		-9.5		-7.8		-8.2

		(19b) Required SNR for the data channel (dB)		0.4		-2		-2.4		-		-		-		-		-		-3.3		-1.2		-2.7		-		-		-

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

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

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

		(22a) Receiver sensitivity for control channel  = (18a) + (19a)  + (20) – (21a)  dBm		-		-		-		-102.09		-99.00		-97.35		-105.06		-105.04		-		-		-		-97.89		-92.37		-92.81

		(22b) Receiver sensitivity for data channel  = (18b)  + (19b) + (20) – (21b)  dBm		-85.28		-96.43		-99.84		-		-		-		-		-		-86.51		-96.58		-98.08		-		-		-

		(23a) Hardware link budget for control channel  =  (9c) + (11) + (11bis) − (22a) dB
		-		-		-		153.60		150.51		148.86		156.57		156.55		-		-		-		154.64		152.93		153.37

		(23b) Hardware link budget for data channel  = (9d) + (11) + (11bis) − (22b)   dB
		136.78		147.93		151.34		-		-		-		-		-		148.45		146.35		147.85		-		-		-

		Calculation of available pathloss

		Scenarios		Urban-Uma
O2I		Urban-Uma
O3I		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O2I

		(24) Lognormal shadow fading std deviation (dB)		7		7		7		7		7		7		7		7		7		7		7		7		7		7

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		-		-		10.11		10.11		10.11		10.11		10.11		-		-		-		10.11		10.11		10.11

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		6.41		6.41		6.41		-		-		-		-		-		6.41		6.41		6.41		-		-		-

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

		(27) Penetration margin (dB)		24		24		24		24		24		24		24		24		24		24		24		24		24		24

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

		(29a) Available path loss for control channel = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		-		-		116.49		113.40		111.75		119.46		119.44		-		-		-		119.53		117.82		118.26

		(29b) Available path loss for data channel = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		103.37		114.52		117.93		-		-		-		-		-		117.04		114.94		116.44		-		-		-

		Calculation of MCL

		MCL for control channel = (3) + (6) - (22a) +  [Transmitter array gain] + [Receiver array gain] dB
Note: 
1. If transmitter array gain/receiver array gain/HARQ gain is considered in LLS, then  [Transmitter array gain]/[ Receiver array gain]/HARQ gain (21a) = 0 dB when calculating MCL; Otherwise, [Transmitter array gain]/[ Receiver array gain]/HARQ gain (21a) should be provided for MCL calculation.
2.  Transmitter array gain/Receiver array gain indicates the gain from mapping between antenna elements and corresponding TxRU.		-		-		-		143.60		140.51		138.86		146.57		146.55				-				145.94		140.42		140.86

		MCL for data channel = (3) - (7) - (22b) +  [Transmitter array gain] + [Receiver array gain]  dB
Note: similar as the note for control channel MCL calculation.		126.78		137.93		141.34		-		-		-		-		-		146.60		156.68				-		-		-

		Calculation of MIL

		MIL for control channel  = MCL for control channel + (4) + (11) dB

		MIL for data channel = MCL for data channel + (4) + (11) dB

				36
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FR2 InH(channel model B)

		Item																		DL

		System configuration		PUSCH-urban-O2I		PUSCH-voip-1-rep		PUSCH-msg 3		PUCCH format 1		PUCCH format  3-11bit		PUCCH format 3-22bit 		PRACH B4-120k		PDSCH
25Mbps		PDSCH
voip		PDSCH
msg 4		PBCH with 8 beams		PDCCH with 8 beams
40bit		PDCCH with 8 beams
msg2 29bit

		Carrier frequency (GHz)		28		28		28		28		28		28		28		28		28		28		28		28		28

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

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

		Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )		-		-		-		95%		95%		95%		95%		-		-		-		95%		95%		95%

		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )		90%		90%		90%		-		-		-		-		90%		90%		90%		-		-		-

		Transmission bit rate for control channel (bit/s)		-		-		-										-		-		-

		Transmission bit rate for data channel (bit/s)		5000000						-		-		-		-								-		-		-

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

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

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

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

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

		Feeder loss (dB)		3		3		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antennas. (The number shall be within the indicated range in  § 8.4 of Report ITU-R M.2412-0)		8		8		8		8		8		8		8		128		128		128		128		128		128

		(1bis) Number of transmit antenna ports		1		1		1		1		1		1		1		2		2		2		2		2		2

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

		(3) Total transmit power = function of (1) and (2) (dBm) (The value shall not exceed the indicated value in § 8.4 of Report ITU-R M.2412-0)		11.4		11.4		11.4		11.4		11.4		11.4		11.4		23		23		23		23		23		23

		(4) Transmitter antenna gain (dBi)		3		3		3		3		3		3		3		8		8		8		8		8		8

		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)		9.03		9.03		9.03		9.03		9.03		9.03		9.03		18.06		18.06		18.06		18.06		18.06		18.06

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

		(5a) Reduce array gains due to broadcast beam（dB）																						6		6		6

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

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

		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm		-		-		-		22.43		22.43		22.43		22.43		-		-		-		46.06		46.06		46.06

		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm		22.43		22.43		22.43		-		-		-		-		46.06		46.06		46.06		-		-		-

		(9c) Control channel effective EIRP (dBm)		-		-		-		22.43		22.43		22.43		22.43		-		-		-		34.73		38.53		38.53

		(9d) Data channel effective EIRP (dBm)		22.43		22.43		22.43		-		-		-		-		39.91		27.74		37.95		-		-		-

		Receiver

		(10) Number of receive antennas (The number shall be within the indicated range in § 8.4 of Report ITU-R M.2412-0)		128		128		128		128		128		128		128		8		8		8		8		8		8

		(10bis) Number of receive antenna ports		2		2		2		2		2		2		2		2		2		2		2		2		2

		(11) Receiver antenna gain (dBi)		8		8		8		8		8		8		8		3		3		3		3		3		3

		(11bis) Receiver array gain (depends on receive array configurations and technologies such as adaptive beam forming, etc.) (dB)		18.06		18.06		18.06		18.06		18.06		18.06		18.06		6.02		6.02		6.02		6.02		6.02		6.02

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

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

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

		(15a) Receiver interference density for control channel (dBm/Hz) (See 3GPP note at bottom of the table (i) )		-		-		-		-161.70		-161.70		-161.70		-161.70		-		-		-		-169.3		-169.3		-169.3

		(15b) Receiver interference density for data channel (dBm/Hz) 		-165.70		-165.70		-165.70		-		-		-		-		-169.3		-169.3		-169.3		-		-		-

		(16a) Total noise plus interference density for control channel        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz  (See 3GPP note at bottom of the table (i) )		-		-		-		-160.96		-160.96		-160.96		-160.96		-		-		-		-164.99		-164.99		-164.99

		(16b) Total noise plus interference density for data channel        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz  (See 3GPP note at bottom of the table (i) )		-164.03		-164.03		-164.03		-		-		-		-		-164.99		-164.99		-164.99		-		-		-

		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)		-		-		-		1440000		1440000		1440000		17280000		-		-		-		28800000		69120000		69120000

		Occupied PRB number		30		4		2		1		1		1		12		66		4		42		20		48		48

		Sub-carrier spacing (kHz)		120		120		120		120		120		120		120		120		120		120		120		120		120

		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)		43200000		5760000		2880000		-		-		-		-		95040000		5760000		60480000		-		-		-

		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm		-		-		-		-99.37		-99.37		-99.37		-88.58		-		-		-		-90.40		-86.59		-86.59

		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm		-87.68		-96.43		-99.44		-		-		-		-		-85.21		-97.38		-87.17		-		-		-

		(19a) Required SNR for the control channel (dB)		-		-		-		-5		-1.92		-0.32		-17.726		-		-		-		-9.63		-8.02		-8.39

		(19b) Required SNR for the data channel (dB)		0.53		-1.73		-2.4		-		-		-		-		-3.3		-1.2		-2.7		-		-		-

		(20) Receiver implementation margin (dB)		2		2		2		2		2		2		2		2		2		3		2		2		2

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

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

		(22a) Receiver sensitivity for control channel  = (18a) + (19a)  + (20) – (21a)  dBm		-		-		-		-102.37		-99.29		-97.69		-104.31		-		-		-		-98.03		-92.61		-92.98

		(22b) Receiver sensitivity for data channel  = (18b)  + (19b) + (20) – (21b)  dBm		-85.15		-96.16		-99.84		-		-		-		-		-86.51		-96.58		-86.87		-		-		-

		(23a) Hardware link budget for control channel  =  (9c) + (11) + (11bis) − (22a) dB
		-		-		-		150.87		147.79		146.19		152.80		-		-		-		141.77		140.16		140.53

		(23b) Hardware link budget for data channel  = (9d) + (11) + (11bis) − (22b)   dB
		133.64		144.65		148.33		-		-		-		-		135.44		133.34		133.84		-		-		-

		Calculation of available pathloss

		Scenarios		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O3I		Urban-Uma
O2I		Urban-Uma
O2I		Urban-Uma
O2I

		(24) Lognormal shadow fading std deviation (dB)		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00

		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)		-		-		-		8.50		8.50		8.50		8.50		-		-		-		8.50		8.50		8.50

		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 		5.20		5.20		5.20		-		-		-		-		5.20		5.20		5.20		-		-		-

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

		(27) Penetration margin (dB)

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

		(29a) Available path loss for control channel = (23a) – (25a) + (26) – (27) + (28) – (12)   dB		-		-		-		139.37		136.29		134.69		141.30		-		-		-		132.27		130.66		131.03

		(29b) Available path loss for data channel = (23b) – (25b) + (26) – (27) + (28) – (12)   dB		125.44		136.45		140.13		-		-		-		-		129.24		127.14		127.64		-		-		-

		Calculation of MCL

		MCL for control channel = (3) + (6) - (22a) +  [Transmitter array gain] + [Receiver array gain] dB
Note: 
1. If transmitter array gain/receiver array gain/HARQ gain is considered in LLS, then  [Transmitter array gain]/[ Receiver array gain]/HARQ gain (21a) = 0 dB when calculating MCL; Otherwise, [Transmitter array gain]/[ Receiver array gain]/HARQ gain (21a) should be provided for MCL calculation.
2.  Transmitter array gain/Receiver array gain indicates the gain from mapping between antenna elements and corresponding TxRU.		-		-		-		140.87		137.79		136.19		142.80		-		-		-		133.07		127.65		128.02

		MCL for data channel = (3) - (7) - (22b) +  [Transmitter array gain] + [Receiver array gain]  dB
Note: similar as the note for control channel MCL calculation.		123.64		134.65		138.33		-		-		-		-		133.59		143.67		133.96		-		-		-

		Calculation of MIL

		MIL for control channel  = MCL for control channel + (4) + (11) dB

		MIL for data channel = MCL for data channel + (4) + (11) dB
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