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Introduction
In the RAN1#102e meeting, significant progresses had been accomplished. The definition of MPL, MCL, MIL has been clarified. And link budget template and parameter assumptions was discussed and determined during the meeting and email discussion. The related agreements could be found in the Annex. 
In this contribution, we provide our views on the baseline coverage performance of FR2.
Baseline coverage performance
According to the simulation assumption defined in the #101e and #102e meeting, the baseline coverage performances for FR2 have been derived according to the modified IMT-2020 template which is agreed during the email discussion. The detailed simulation assumptions [1][2] could refer to the Annex 1. And the template used for the link budget could refer to Annex 2. 
In our link budget analysis, the EIRP of base station is assumed as 65dBm (800MHz) for the outdoor micro cell, which is more close to the commercial product. And the corresponding 100MHz transmit power is 27dBm. The agreed 40dBm transmit power for 100MHz Urban scenario corresponds to 78dBm EIRP with 800MHz bandwidth, which could provide better coverage for downlink. 
Similarly, the ERIP of base station in the indoor hotspot scenario is assumed as 52dBm (800MHz), which corresponds to 14dBm transmit power within 100MHz bandwidth. The agreed 23dBm for 100MHz Indoor scenario corresponds to 58dBm EIRP with 800MHz bandwidth. 
The EIRP assumptions mentioned are considered in the link budget. And the 22.4dBm which is aligned the RAN4 class 3 UE is used in the link budget calculation, which is slightly different from the conclusion of the email discussion. 
2.1 Baseline coverage performance of Dense Urban O2I
The coverage performance of Dense Urban O2I are illustrated according to multiple performance metric MPL, MIL and MCL.
Considering the performance metric of MPL


The red rectangle represents the 27dBm per 100MHz transmit power assumption. And the green one represents the 40dBm per 100MHz TxP assumption. With the 40dBm assumption, only uplink channels are limited in this scenario. And the most limited channel is PUSCH for eMBB. And the 2nd limited channel is PUCCH format 3 with 22bit. Then the 3rd limited channels could be PUCCH format 3 with 11bits and PUSCH with voip. 
Under the assumption of 27dBm per 100MHz, the most limited channel is still the PUSCH for eMBB. And both PUCCH and PDCCH could be the 2nd level limited channels.
Observation 1:
Under current agreed downlink transmit power, only uplink channels are limited. But with a smaller transmit power both uplink and downlink could be limited.
Observation 2:
Considered current agreed downlink transmit power, the most limited channel is still the PUSCH with eMBB. And the 2nd limited channels could be PUCCH format 3 and PUSCH with voip. And PUCCH format 1, msg 3 and the PRACH format B4 are the least limited.
Proposal 1:
Consider the enhancement of channel with different priority. The channels within Dense Urban O2I are listed from high to low is as below, 
· PUSCH with eMBB
· PUCCH format 3 and PUSCH with voip
· PUCCH format 1, msg 3 and the PRACH format B4

Considering the performance metric of MIL

Considering the performance metric of MCL


Consider the agreed downlink transmit power, both the trends of MIL and MCL is similar as MPL.

2.3 Baseline coverage performance of Indoor Hotspot
The performance of indoor hotspot is as below.
Considering the performance metric of MPL

Under the lower transmit power assumption, the downlink channel could be limited. And under the agreed transmit power in the last meeting, PDCCH and PUCCH could also be limited channel. But the PUSCH is still the most limited. 
Observation 3: 
PUSCH with eMBB is the most limited in the indoor scenario.
Considering the performance metric of MIL
 
From the perspective of MIL, the PUSCH and PDSCH with voip could be the 2nd limited channels.
Considering the performance metric of MCL

The MCL share a similar trends with MIL.
Observation 4:
In the indoor scenario, with the performance metric, the PDSCH and PUSCH could be the 2nd limited channels.

Conclusions
In this contribution, we provide our views on the baseline coverage performance of FR2. The proposal and observations are as follows,
Observation 1:
Under current agreed downlink transmit power, only uplink channels are limited. But with a smaller transmit power both uplink and downlink could be limited.
Observation 2:
Considered current agreed downlink transmit power, the most limited channel is still the PUSCH with eMBB. And the 2nd limited channels could be PUCCH format 3 and PUSCH with voip. And PUCCH format 1, msg 3 and the PRACH format B4 are the least limited.
Observation 3: 
PUSCH with eMBB is the most limited in the indoor scenario.
Observation 4:
In the indoor scenario, with the performance metric, the PDSCH and PUSCH could be the 2nd limited channels.

Proposal 1:
Consider the enhancement of channel with different priority. The channels within Dense Urban O2I are listed from high to low is as below, 
· PUSCH with eMBB
· PUCCH format 3 and PUSCH with voip
· PUCCH format 1, msg 3 and the PRACH format B4
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Annex 1- LLS simulation assumptions



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


Annex 3- Related agreements in the #102e meeting
The agreements related with link budget template and performance metric are as below. 
Agreements:
· Adopt single link budget template for both FR1 and FR2 based on IMT-2020 self-evaluation with rows for MIL, MCL, MPL, and necessary revisions, including adding/removing/revising/simplifying some parameters
· [For LLS based methodology, ] coverage bottleneck(s) identification is performed using at least [MCL and] MIL. 
· [MCL values can also be considered to compare channels with similar antenna (and antenna array) gain]
Agreements:
· MPL can be used as supplemental information for coverage bottleneck(s) identification
· The results based on MPL are to be captured in TR
· Note: this is uself to show the achievable ISD. 
· The definition of MPL shall be determined in RAN1
· RAN1 will not further discuss on specific values for the parameters related to MPL 
· IMT-2020 values are as a starting point, but: 
· companies may use other values, and
· for the parameters that companies think IMT-2020 self-evaluation does not clearly define the values for some scenarios, it is up to companies to report
Agreements:
· RAN1 strives for satisfying appropriate targets identified by companies particularly operators
· The targets may be in the form of one or more of the following:
· 1. Scenario dependent targets, e.g., ISD/MPL
· 2. Service dependent targets, e.g., [MCL=147] dB for VoIP;
· 3. Relative difference between channels, e.g, MIL(/[MCL])
· Further values and details of such targets will be clarified at RAN1#103-e 
· Note: there is no intention in RAN1 to update the study item objectives due to the identified targets.
Agreements:
· Adopt single link budget template for both FR1 and FR2 based on IMT-2020 self-evaluation with rows for MIL, MCL, MPL, and necessary revisions, including adding/removing/revising/simplifying some parameters
· For LLS based methodology, coverage bottleneck(s) identification is performed using at least MIL or MCL (assuming the set of simuation assumptions)
· Even when SLS is used to obtain some components of MIL or MCL, it is categorized as LLS based methodology.
· MCL values can also be used to identify the coverage bottleneck(s) when applicable
· “applicable” above means the following situation:
· [comparing channels with similar antenna (and antenna array) gain, and/or
·  the simulation results with MIL from companies are diverse, and the comparison with MIL is not easy]
The agreements related with parameter assumptions are as below. 
Agreements:
· Define PSD for DL Tx power, which is depend on deployment scenario
· For 4GHz frequency,
· For rural with long distance scenario, PSD is 24 and 33 dBm/MHz
· For rural scenario, PSD is 24 and 33 dBm/MHz
· For urban scenario, PSD is 24 and 33 dBm/MHz
· For 2.6 GHz frequency,
· For rural with long distance scenario, PSD is 33 dBm/MHz
· For rural scenario, PSD is 33 dBm/MHz
· For urban scenario, PSD is 33 dBm/MHz
· For 700MHz, 2GHz frequency
· For rural with long distance scenario, PSD is 36 dBm/MHz
· For rural scenario, PSD is 36 dBm/MHz
· For urban scenario, PSD is 36 dBm/MHz
· Modify the description of row(s) of link budget template:  
· Keep the meaning of Total transmit power (row (3) ) and adding a new row (3 bis): 
· (3bis) means the transmit power for occupied channel bandwidth for control channel (17a) or data channel (17b)
· Companies are requested to set appropriate values for parameters, which is used to determine total transmit power ( row (3) and/or (3bis) ), to satisfy the PSD value above
· Note: RAN1 will further check the consistency of the definition of row(s) in link budget table when the IMT-2020 based link budget tale is updated

Agreements:
· For link level simulations in FR2, only PUCCH format 1 and format 3 are considered for baseline performance evaluation.
· For link level simulations in FR2, only PUCCH duration of 14 OFDM symbols is considered for baseline performance evaluation. 
· For link level simulations in FR2, consider 4 DMRS symbol for PUCCH Format 3.
· Consider only one panel at the UE in link budget in FR2.
· For link budget calculation in FR2, downlink transmit power is scaled by the occupied bandwidth. The following downlink transmit power vs occupied bandwidth values are considered as baseline for the calculations:
· 40 dBm for 100 MHz Urban scenario,
· 23 dBm for 100 MHz Indoor scenario.
· For link budget calculation in FR2, an uplink transmit power of 23dBm is considered for baseline performance evaluations. Other values can be reported by companies.
· Confirm the target throughput values of the REL-17 SID for the suburban scenario:
· DL: 1 Mbps, UL: 50 kbps
· Study performance of PUSCH in FR2 only for DFT-s-OFDM. 
· For link level simulations, only 1% BLER should be considered for baseline performance evaluation of PDDCH in FR2. 
· For link level simulations in FR2, only PUSCH repetition type A is considered for baseline performance evaluation. 
· Note: companies are not precluded to report results for repetition type B.
· Suburban scenario is deprioritized for NR coverage enhancement SI.
· Baseline performance evaluation of msg1 transmission is studied for 1% missed detection probability in FR2.
· Only 1% BLER target should be considered for baseline performance evaluation of PUCCH in FR2, regardless of whether UCI includes CSI feedback or not.
· Simulation assumptions for SLS in FR2 are up to companies’ reports, i.e., no more clarification is needed, as per agreement during RAN1#101-e. 

During the email discussion a conclusion was achieved as below, 
Conclusion
· For link budget calculation in FR2, an uplink total radiated power of 12dBm is also considered, for baseline performance evaluations of commercial power class 3 UEs.       
· Note: with the assumption of total maximum of 11 dBi antenna gain.

FR2 Urban indoor_MCL


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_v13 	PDSCH voip_v13 	PDSCH msg 4_v13 	PBCH with 8 beams _v13 	PDCCH with 8 beams 40bit_v13 	PDCCH with 8 beams msg 2-29bit_v13 	PDSCH 25Mbps 	PDSCH voip	PDSCH msg 4	PBCH with 8 beams 	PDCCH with 8 beams 40bit	PDCCH with 8 beams msg 2-29bit	99.688985563857372	110.83959819777438	114.2498981544142	116.50506393614052	113.41506393614051	111.76506393614052	119.47325147566428	126.28918835931039	124.18918835931041	125.68918835931041	132.9791883593104	131.26918835931039	131.20918835931039	113.28918835931039	111.18918835931041	112.68918835931041	119.9791883593104	118.26918835931039	118.20918835931039	


FR2 InH_MPL


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_v13 	PDSCH voip_v13 	PDSCH msg 4_v13 	PBCH with 8 beams _v13 	PDCCH with 8 beams 40bit_v13 	PDCCH with 8 beams msg 2-29bit_v13 	PDSCH 25Mbps 	PDSCH voip	PDSCH msg 4	PBCH with 8 beams 	PDCCH with 8 beams 40bit	PDCCH with 8 beams msg 2-29bit	125.43108526033605	136.44169789425308	140.12199785089288	139.35716363261918	136.27716363261919	134.67716363261917	141.29135117214295	138.07158801242889	136.07158801242889	137.3715880124289	136.89158801242888	133.59158801242887	133.96158801242888	129.07158801242889	127.07158801242888	128.3715880124289	127.89158801242888	124.59158801242887	124.96158801242888	


FR2 InH_MIL


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_v13 	PDSCH voip_v13 	PDSCH msg 4_v13 	PBCH with 8 beams _v13 	PDCCH with 8 beams 40bit_v13 	PDCCH with 8 beams msg 2-29bit_v13 	PDSCH 25Mbps 	PDSCH voip	PDSCH msg 4	PBCH with 8 beams 	PDCCH with 8 beams 40bit	PDCCH with 8 beams msg 2-29bit	130.63108526033605	141.64169789425307	145.32199785089287	147.85716363261918	144.77716363261919	143.17716363261917	149.79135117214295	143.27158801242888	141.27158801242888	142.57158801242889	145.39158801242888	142.09158801242887	142.46158801242888	134.27158801242888	132.27158801242888	133.57158801242889	136.39158801242888	133.09158801242887	133.46158801242888	


FR2 InH_MCL


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_v13 	PDSCH voip_v13 	PDSCH msg 4_v13 	PBCH with 8 beams _v13 	PDCCH with 8 beams 40bit_v13 	PDCCH with 8 beams msg 2-29bit_v13 	PDSCH 25Mbps 	PDSCH voip	PDSCH msg 4	PBCH with 8 beams 	PDCCH with 8 beams 40bit	PDCCH with 8 beams msg 2-29bit	96.548685607217564	107.55929824113457	111.23959819777438	113.7747639795007	110.69476397950071	109.0947639795007	115.70895151902447	109.18918835931039	107.18918835931041	108.48918835931039	117.30918835931041	114.0091883593104	114.3791883593104	100.18918835931039	98.189188359310407	99.48918835931039	108.30918835931041	105.0091883593104	105.3791883593104	


FR2 Urban indoor_MPL


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_v13 	PDSCH voip_v13 	PDSCH msg 4_v13 	PBCH with 8 beams _v13 	PDCCH with 8 beams 40bit_v13 	PDCCH with 8 beams msg 2-29bit_v13 	PDSCH 25Mbps 	PDSCH voip	PDSCH msg 4	PBCH with 8 beams 	PDCCH with 8 beams 40bit	PDCCH with 8 beams msg 2-29bit	103.36138521697586	114.51199785089287	117.92229780753269	116.477463589259	113.38746358925897	111.73746358925899	119.44565112878274	129.9615880124289	127.86158801242888	129.36158801242888	126.95158801242889	125.24158801242891	125.1815880124289	116.96158801242888	114.86158801242888	116.36158801242888	113.95158801242889	112.24158801242891	112.1815880124289	


FR2 Urban indoor_MIL


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_v13 	PDSCH voip_v13 	PDSCH msg 4_v13 	PBCH with 8 beams _v13 	PDCCH with 8 beams 40bit_v13 	PDCCH with 8 beams msg 2-29bit_v13 	PDSCH 25Mbps 	PDSCH voip	PDSCH msg 4	PBCH with 8 beams 	PDCCH with 8 beams 40bit	PDCCH with 8 beams msg 2-29bit	133.77138521697586	144.92199785089286	148.33229780753268	150.58746358925902	147.49746358925898	145.84746358925901	153.55565112878276	160.3715880124289	158.27158801242888	159.77158801242888	161.0615880124289	159.35158801242889	159.29158801242889	147.37158801242887	145.27158801242888	146.77158801242888	148.0615880124289	146.35158801242889	146.29158801242889	
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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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R1-2008025-CMCC-FR2-Urban+and+InH-insert.xlsx
FR2 Urban indoor(low loss)_v13

		Item																				DL												DL_contrast

		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		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		28		28		28		28		28		28

		BS antenna heights (m)		25		25		25		25		25		25		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		1.5		1.5		1.5		1.5		1.5		1.5

		Cell area reliability (%)		90%		90%		90%		95%		95%		95%		95%		95%		90%		90%		90%		95%		95%		95%		90%		90%		90%		95%		95%		95%

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

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

		Transmitter

		(1) Number of transmit antenna elements.		4		4		4		4		4		4		4		4		256		256		256		256		256		256		256		256		256		256		256		256

		(2) Number of ([transmit TxRUs) or (modelled transmit chains)]
          this row is void (left empty) for uplink		0		0		0		0		0		0		0		0		2		2		2		2		2		2		2		2		2		2		2		2

		(2a) Number of transmit chains modelled in LLS		1		1		1		1		1		1		1		1		2		2		2		2		2		2		2		2		2		2		2		2

		(3) Total transmit power (dBm) 
Note: total transmit power for system bandwidth 		11.4		11.4		11.4		11.4		11.4		11.4		11.4		11.4		40		40		40		40		40		40		27		27		27		27		27		27

		(3a) System bandwidth for downlink, or occupied bandwidth for uplink (Hz)		43200000		5760000		2880000		1440000		1440000		1440000		17280000		17280000		100000000		100000000		100000000		100000000		100000000		100000000		100000000		100000000		100000000		100000000		100000000		100000000

		(3b) Power Spectrum Density = (3) - 10 log( (3a) / 1000000 )  (dBm/MHz) 
Note: For FR1 downlink, (3b) should satisfy the following: 
  For 4GHz frequency, 24 and 33
  For 2.6 GHz frequency, 33
  For 700MH and 2GHz frequency, 36
Note: For FR2 downlink, the following should be satisfied:
   For FR2 40 dBm for 100 MHz Urban scenario,
   For FR2  23 dBm for 100 MHz Indoor scenario.
Note: no PSD constraint for uplink		-		-		-		-		-		-		-		-		20		20		20		20		20		20		7		7		7		7		7		7

		(3c) bandwidth used for the evaluated channel  (Hz)
Note: (3c) is identical to the number of PRBs assigned to the channel evaluated.
          for uplink, (3a) = (3c) if FDM is not used to multiplex differerent channels		43200000		5760000		2880000		1440000		1440000		1440000		17280000		17280000		95040000		5760000		5760000		28800000		69120000		69120000		95040000		5760000		5760000		28800000		69120000		69120000

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

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

		(3bis) Total transmit power for occupied bandwidth    =  (3b) + 10 log ( (3c) / 1000000 ) (dBm)		11.40		11.40		11.40		11.40		11.40		11.40		11.40		11.40		39.78		27.60		27.60		34.59		38.40		38.40		26.78		14.60		14.60		21.59		25.40		25.40

		(4) total antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter = (4a) - (4b)  (dB)		11.02		11.02		11.02		11.02		11.02		11.02		11.02		11.02		29.07		29.07		29.07		23.07		23.07		23.07		29.07		29.07		29.07		23.07		23.07		23.07

		(4a) antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter
       =   (4c) + 10 log ( (1) / (2) ) (dB)  for downlink, and
       =   (4c) + 10 log ( (1) / (2a) ) (dB)   for uplink		11.02		11.02		11.02		11.02		11.02		11.02		11.02		11.02		29.07		29.07		29.07		29.07		29.07		29.07		29.07		29.07		29.07		29.07		29.07		29.07

		(4b) antenna gain correction factor at antenna gain component 3 & antenna gain component 4 of transmitter (dB)		0		0		0		0		0		0		0		0		0		0		0		6		6		6		0		0		0		6		6		6

		(4c) gain of antenna element (dBi) 		5		5		5		5		5		5		5		5		8		8		8		8		8		8		8		8		8		8		8		8

		(5) total antennna gain at antenna gain component 2  of transmitter = (5a) - (5b)  (dB)
Note: zero for uplink		0		0		0		0		0		0		0		0		0		0		0		0.00		0.00		0.00		0		0		0		0.00		0.00		0.00

		(5a) antenna gain at antenna gain component 2 of transmitter = 10 log( (2)/(2a)) (dB)
Note: zero for uplink		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		(5b) antena gain correction factor at antenna gain component 2 of transmitter (dB)
Note: zero for uplink		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		0		0		0		0		0		0		0		0		3		3		3		3		3		3		3		3		3		3		3		3

		(9) EIRP = (3bis) + (4) + (5) – (8) dBm		22.42		22.42		22.42		22.42		22.42		22.42		22.42		22.42		65.85		53.68		53.68		54.67		58.47		58.47		52.85		40.68		40.68		41.67		45.47		45.47

		Receiver

		(10) Number of receive antenna elements		256		256		256		256		256		256		256		256		4		4		4		4		4		4		4		4		4		4		4		4

		(10a) Number of receive [(receive TxRUs) or (modelled receive chains)]
Note: this row is void (empty) for downlink		4		4		4		4		4		4		4		4		-		-		-		-		-		-		-		-		-		-		-		-

		(10b) Number of receive chains modelled in LLS		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2

		(11)  total antenna gain at antenna gain component 3 & antenna gain component 4 of receiver = (11a) - (11b)  (dB) 		26.06		26.06		26.06		26.06		26.06		26.06		26.06		26.06		8.01		8.01		8.01		8.01		8.01		8.01		8.01		8.01		8.01		8.01		8.01		8.01

		(11a) antenna gain at antenna gain component 3 & antenna gain component 4 of receiver 
    =  (11c) + 10 log (  (10)/(10a) )     (dB) for uplink
    =  (11c) + 10 log (  (10)/(10b) )     (dB) for downlink		26.06		26.06		26.06		26.06		26.06		26.06		26.06		26.06		8.01		8.01		8.01		8.01		8.01		8.01		8.01		8.01		8.01		8.01		8.01		8.01

		(11b) antena gain correction factor at antenna gain component 3 & antenna gain component 4 of receiver (dB)		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		(11c) gain of antenna element (dBi)		8		8		8		8		8		8		8		8		5		5		5		5		5		5		5		5		5		5		5		5

		(11bis) total antenna gain at antenna gain component 2  of receiver = (11bis-a) - (11bis-b) (dB)
Note: zero for downlink		3.01		3.01		3.01		3.01		3.01		3.01		3.01		3.01		0		0		0		0		0		0		0		0		0		0		0		0

		(11bis-a) antenna gain at antenna gain component 2 of receiver = 10 log( (10a)/(10b)) (dB)
Note: zero for donwlink		3.01		3.01		3.01		3.01		3.01		3.01		3.01		3.01		0		0		0		0		0		0		0		0		0		0		0		0

		(11bis-b) antena gain correction factor at antenna gain component 2 of receiver (dB)
Note:  zero for downlink		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		(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		0		0		0		0		0		0		0		0		0		0		0		0

		(13) Receiver noise figure (dB)		5		5		5		5		5		5		5		5		7		7		7		7		7		7		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		-174		-174		-174		-174		-174		-174

		(15) Receiver interference density (dBm/Hz) 		-165.70		-165.70		-165.70		-161.70		-161.70		-161.70		-161.70		-161.70		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3

		(16) Total noise plus interference density        = 10 log (10^(( (13) + (14))/10) + 10^((15)/10))    (dBm/Hz)		-164.03		-164.03		-164.03		-160.96		-160.96		-160.96		-160.96		-160.96		-164.99		-164.99		-164.99		-164.99		-164.99		-164.99		-164.99		-164.99		-164.99		-164.99		-164.99		-164.99

		(18) Effective noise power = (16) + 10 log((3c))   (dBm)		-87.68		-96.43		-99.44		-99.37		-99.37		-99.37		-88.58		-88.58		-85.21		-97.38		-97.38		-90.40		-86.59		-86.59		-85.21		-97.38		-97.38		-90.40		-86.59		-86.59

		(19) Required SNR (dB)		0.4		-2		-2.4		-4.72		-1.63		0.02		-18.48		-18.46		-3.3		-1.2		-2.7		-9.49		-7.78		-8.22		-3.3		-1.2		-2.7		-9.49		-7.78		-8.22

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

		(21) H-ARQ gain (dB)
Note: Only applicable if HARQ is not considered in LLS		0		0		0		0		0		0		0		0		0		0		0		0.5		0.5		0		0		0		0		0.5		0.5		0

		(22) Receiver sensitivity = (18) + (19)  + (20) – (21)  (dBm)		-85.28		-96.43		-99.84		-102.09		-99.00		-97.35		-105.06		-105.04		-86.51		-96.58		-98.08		-98.39		-92.87		-92.81		-86.51		-96.58		-98.08		-98.39		-92.87		-92.81

		(22bis) MCL = (3bis)  - (22) + (5) + (11bis)   (dB)		99.69		110.84		114.25		116.51		113.42		111.77		119.47		119.45		126.29		124.19		125.69		132.98		131.27		131.21		113.29		111.19		112.69		119.98		118.27		118.21

		(23) Hardware link budget, a.k.a MIL  = (9) + (11) + (11bis) − (12) − (22)   (dB)
Note: MIL can also be derived by (22bis) + (4) – (8) + (11) − (12)
		133.77		144.92		148.33		150.59		147.50		145.85		153.56		153.54		160.37		158.27		159.77		161.06		159.35		159.29		147.37		145.27		146.77		148.06		146.35		146.29

		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
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

		(25) Shadow fading margin  (function of the cell area reliability and lognormal shadow fading std deviation ) (dB)		6.41		6.41		6.41		10.11		10.11		10.11		10.11		10.11		6.41		6.41		6.41		10.11		10.11		10.11		6.41		6.41		6.41		10.11		10.11		10.11

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

		(29) Available path loss = (23) – (25) + (26) – (27) + (28)   (dB)		103.36		114.51		117.92		116.48		113.39		111.74		119.45		119.43		129.96		127.86		129.36		126.95		125.24		125.18		116.96		114.86		116.36		113.95		112.24		112.18

		Range/coverage efficiency calculation

		(30) Maximum range (based on (29) and according to the system configuration section of the link budget) (m)		36.13		54.47		68.04		61.92		50.62		45.45		75.15		75.05		149.22		130.12		143.50		122.62		109.68		109.25		63.91		55.73		61.46		52.52		46.97		46.79

		inter site distance		62.50		94.24		117.71		107.13		87.57		78.64		130.01		129.84		258.16		225.11		248.25		212.14		189.75		189.01		110.56		96.41		106.32		90.85		81.27		80.95

				1.56		1.74		1.83		1.79		1.70		1.66		1.88		1.88		2.17		2.11		2.16		2.09		2.04		2.04		1.81		1.75		1.79		1.72		1.67		1.67

				28.9431606268























FR2 Urban outdoor_v13

		Item																		DL												DL_contrast

		System configuration		PUSCH-urban-O2O
		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 8 beams
		PDCCH 8 beams
40bit		PDCCH 8 beams
msg 2-29bit		PDSCH
25Mbps		PDSCH
voip		PDSCH
msg 4		PBCH 8 beams
		PDCCH 8 beams
40bit		PDCCH 8 beams
msg 2-29bit

		Carrier frequency (GHz)		28		28		28		28		28		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		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		1.5		1.5		1.5		1.5		1.5

		Cell area reliability (%)		90%		90%		90%		95%		95%		95%		95%		95%		90%		90%		90%		95%		95%		95%		90%		90%		90%		95%		95%

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

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS		NLOS		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		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		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antenna elements.		4		4		4		4		4		4		4		256		256		256		256		256		256		256		256		256		256		256		256

		(2) Number of ([transmit TxRUs) or (modelled transmit chains)]
          this row is void (left empty) for uplink		0		0		0		0		0		0		0		2		2		2		2		2		2		2		2		2		2		2		2

		(2a) Number of transmit chains modelled in LLS		1		1		1		1		1		1		1		2		2		2		2		2		2		2		2		2		2		2		2

		(3) Total transmit power (dBm) 
Note: total transmit power for system bandwidth 		11.4		11.4		11.4		11.4		11.4		11.4		11.4		40		40		40		40		40		40		27		27		27		27		27		27

		(3a) System bandwidth for downlink, or occupied bandwidth for uplink (Hz)		43200000		5760000		2880000		1440000		1440000		1440000		17280000		100000000		100000000		100000000		100000000		100000000		100000000		100000000		100000000		100000000		100000000		100000000		100000000

		(3b) Power Spectrum Density = (3) - 10 log( (3a) / 1000000 )  (dBm/MHz) 
Note: For FR1 downlink, (3b) should satisfy the following: 
  For 4GHz frequency, 24 and 33
  For 2.6 GHz frequency, 33
  For 700MH and 2GHz frequency, 36
Note: For FR2 downlink, the following should be satisfied:
   For FR2 40 dBm for 100 MHz Urban scenario,
   For FR2  23 dBm for 100 MHz Indoor scenario.
Note: no PSD constraint for uplink		-		-		-		-		-		-		-		20		20		20		20		20		20		7		7		7		7		7		7

		(3c) bandwidth used for the evaluated channel  (Hz)
Note: (3c) is identical to the number of PRBs assigned to the channel evaluated.
          for uplink, (3a) = (3c) if FDM is not used to multiplex differerent channels		43200000		5760000		2880000		1440000		1440000		1440000		17280000		95040000		5760000		60480000		28800000		69120000		69120000		95040000		5760000		60480000		28800000		69120000		69120000

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

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

		(3bis) Total transmit power for occupied bandwidth    =  (3b) + 10 log ( (3c) / 1000000 ) (dBm)		11.4		11.4		11.4		11.4		11.4		11.4		11.4		39.7790642764		27.6042248342		37.8161178249		34.5939248776		38.3960372947		38.3960372947		26.7790642764		14.6042248342		24.8161178249		21.5939248776		25.3960372947		25.3960372947

		(4) total antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter = (4a) - (4b)  (dB)		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		29.0720996965		29.0720996965		29.0720996965		23.0720996965		23.0720996965		23.0720996965		29.0720996965		29.0720996965		29.0720996965		23.0720996965		23.0720996965		23.0720996965

		(4a) antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter
       =   (4c) + 10 log ( (1) / (2) ) (dB)  for downlink, and
       =   (4c) + 10 log ( (1) / (2a) ) (dB)   for uplink		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		29.0720996965		29.0720996965		29.0720996965		29.0720996965		29.0720996965		29.0720996965		29.0720996965		29.0720996965		29.0720996965		29.0720996965		29.0720996965		29.0720996965

		(4b) antenna gain correction factor at antenna gain component 3 & antenna gain component 4 of transmitter (dB)		0		0		0		0		0		0		0		0		0		0		6		6		6		0		0		0		6		6		6

		(4c) gain of antenna element (dBi) 		5		5		5		5		5		5		5		8		8		8		8		8		8		8		8		8		8		8		8

		(5) total antennna gain at antenna gain component 2  of transmitter = (5a) - (5b)  (dB)
Note: zero for uplink		0		0		0		0		0		0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(5a) antenna gain at antenna gain component 2 of transmitter = 10 log( (2)/(2a)) (dB)
Note: zero for uplink		0		0		0		0		0		0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(5b) antena gain correction factor at antenna gain component 2 of transmitter (dB)
Note: zero for uplink		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		0		0		0		0		0		0		0		3		3		3		3		3		3		3		3		3		3		3		3

		(9) EIRP = (3bis) + (4) + (5) – (8) dBm		22.4205999133		22.4205999133		22.4205999133		22.4205999133		22.4205999133		22.4205999133		22.4205999133		65.8511639728		53.6763245307		63.8882175214		54.6660245741		58.4681369912		58.4681369912		52.8511639728		40.6763245307		50.8882175214		41.6660245741		45.4681369912		45.4681369912

		Receiver

		(10) Number of receive antenna elements		256.00		256.00		256.00		256.00		256.00		256.00		256.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00

		(10a) Number of receive [(receive TxRUs) or (modelled receive chains)]
Note: this row is void (empty) for downlink		4		4		4		4		4		4		4		-		-		-		-		-		-		-		-		-		-		-		-

		(10b) Number of receive chains modelled in LLS		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2

		(11)  total antenna gain at antenna gain component 3 & antenna gain component 4 of receiver = (11a) - (11b)  (dB) 		26.06		26.06		26.06		26.06		26.06		26.06		26.06		8.01		8.01		8.01		8.01		8.01		8.01		8.01		8.01		8.01		8.01		8.01		8.01

		(11a) antenna gain at antenna gain component 3 & antenna gain component 4 of receiver 
    =  (11c) + 10 log (  (10)/(10a) )     (dB) for uplink
    =  (11c) + 10 log (  (10)/(10b) )     (dB) for downlink		26.0617997398		26.0617997398		26.0617997398		26.0617997398		26.0617997398		26.0617997398		26.0617997398		8.0102999566		8.0102999566		8.0102999566		8.0102999566		8.0102999566		8.0102999566		8.0102999566		8.0102999566		8.0102999566		8.0102999566		8.0102999566		8.0102999566

		(11b) antena gain correction factor at antenna gain component 3 & antenna gain component 4 of receiver (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(11c) gain of antenna element (dBi)		8		8		8		8		8		8		8		5		5		5		5		5		5		5		5		5		5		5		5

		(11bis) total antenna gain at antenna gain component 2  of receiver = (11bis-a) - (11bis-b) (dB)
Note: zero for downlink		3.010		3.010		3.010		3.010		3.010		3.010		3.010		0		0		0		0		0		0		0		0		0		0		0		0

		(11bis-a) antenna gain at antenna gain component 2 of receiver = 10 log( (10a)/(10b)) (dB)
Note: zero for donwlink		3.0102999566		3.0102999566		3.0102999566		3.0102999566		3.0102999566		3.0102999566		3.0102999566		0		0		0		0		0		0		0		0		0		0		0		0

		(11bis-b) antena gain correction factor at antenna gain component 2 of receiver (dB)
Note:  zero for downlink		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		(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		0		0		0		0		0		0		0		0		0		0		0		0

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

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15) Receiver interference density (dBm/Hz) 		-165.70		-165.70		-165.70		-161.70		-161.70		-161.70		-161.70		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3

		(16) Total noise plus interference density        = 10 log (10^(( (13) + (14))/10) + 10^((15)/10))    (dBm/Hz)		-164.0335230754		-164.0335230754		-164.0335230754		-160.9583889005		-160.9583889005		-160.9583889005		-160.9583889005		-164.9891883593		-164.9891883593		-164.9891883593		-164.9891883593		-164.9891883593		-164.9891883593		-164.9891883593		-164.9891883593		-164.9891883593		-164.9891883593		-164.9891883593		-164.9891883593

		(18) Effective noise power = (16) + 10 log((3c))   (dBm)		-87.68		-96.43		-99.44		-99.37		-99.37		-99.37		-88.58		-85.21		-97.38		-87.17		-90.40		-86.59		-86.59		-85.21		-97.38		-87.17		-90.40		-86.59		-86.59

		(19) Required SNR (dB)		0.32		-3.58		-2.10		-4.81		-1.95		0.09		-18.45		-3.30		-1.20		-2.70		-10.98		-7.78		-8.29		-3.30		-1.20		-2.70		-10.98		-7.78		-8.29

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

		(21) H-ARQ gain (dB)
Note: Only applicable if HARQ is not considered in LLS		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		(22) Receiver sensitivity = (18) + (19)  + (20) – (21)  (dBm)		-85.36		-98.01		-99.54		-102.18		-99.32		-97.28		-105.03		-86.51		-96.58		-87.87		-99.38		-92.37		-92.88		-86.51		-96.58		-87.87		-99.38		-92.37		-92.88

		(22bis) MCL = (3bis)  - (22) + (5) + (11bis)   (dB)		99.77		112.42		113.95		116.60		113.74		111.70		119.44		126.29		124.19		125.69		133.97		130.77		131.28		113.29		111.19		112.69		120.97		117.77		118.28

		(23) Hardware link budget, a.k.a MIL  = (9) + (11) + (11bis) − (12) − (22)   (dB)
Note: MIL can also be derived by (22bis) + (4) – (8) + (11) − (12)
		133.85		146.50		148.03		150.68		147.82		145.78		153.53		160.37		158.27		159.77		162.05		158.85		159.36		147.37		145.27		146.77		149.05		145.85		146.36

		Calculation of available pathloss

		Scenarios		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O

		(25) Shadow fading margin  (function of the cell area reliability and lognormal shadow fading std deviation ) (dB)		4.85		4.85		4.85		8.07		8.07		8.07		8.07		4.85		4.85		4.85		8.07		8.07		8.07		4.85		4.85		4.85		8.07		8.07		8.07

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		9.00		9.00		9.00		9.00		9.00		9.00		9.00		9.00		9.00		9.00		9.00		9.00		9.00		9.00		9.00		9.00		9.00		9.00		9.00

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29) Available path loss = (23) – (25) + (26) – (27) + (28)   (dB)		120.00		132.65		134.18		133.61		130.75		128.71		136.46		146.52		144.42		145.92		144.98		141.78		142.29		133.52		131.42		132.92		131.98		128.78		129.29

		Range/coverage efficiency calculation

		(30) Maximum range (based on (29) and according to the system configuration section of the link budget) (m)		96.31		202.94		222.09		214.69		181.40		160.86		253.92		459.49		406.01		443.53		419.63		347.52		358.12		213.61		188.75		206.19		195.08		161.56		166.49

		inter site distance		166.61		351.09		384.21		371.42		313.82		278.28		439.28		794.91		702.40		767.30		725.96		601.21		619.55		369.54		326.54		356.71		337.49		279.50		288.02

				1.98		2.31		2.35		2.33		2.26		2.21		2.40		2.66		2.61		2.65		2.62		2.54		2.55		2.33		2.28		2.31		2.29		2.21		2.22







				28.9431606268
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FR2 InH(channel model B)_v13

		Item																		DL												DL_contrast

		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		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		28		28		28		28		28		28

		BS antenna heights (m)		25		25		25		25		25		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		1.5		1.5		1.5		1.5		1.5

		Cell area reliability (%)		90%		90%		90%		95%		95%		95%		95%		95%		90%		90%		90%		95%		95%		95%		90%		90%		90%		95%		95%

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

		Pathloss model(3) (select from LoS or NLoS)		NLOS		NLOS		NLOS		NLOS		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		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		3.00		3.00		3.00		3.00		3.00

		Transmitter

		(1) Number of transmit antenna elements.		4		4		4		4		4		4		4		128		128		128		128		128		128		128		128		128		128		128		128

		(2) Number of ([transmit TxRUs) or (modelled transmit chains)]
          this row is void (left empty) for uplink		0		0		0		0		0		0		0		2		2		2		2		2		2		2		2		2		2		2		2

		(2a) Number of transmit chains modelled in LLS		1		1		1		1		1		1		1		2		2		2		2		2		2		2		2		2		2		2		2

		(3) Total transmit power (dBm) 
Note: total transmit power for system bandwidth 		11.4		11.4		11.4		11.4		11.4		11.4		11.4		23		23		23		23		23		23		14		14		14		14		14		14

		(3a) System bandwidth for downlink, or occupied bandwidth for uplink (Hz)		43200000		5760000		2880000		1440000		1440000		1440000		17280000		100000000		100000000		100000000		100000000		100000000		100000000		100000000		100000000		100000000		100000000		100000000		100000000

		(3b) Power Spectrum Density = (3) - 10 log( (3a) / 1000000 )  (dBm/MHz) 
Note: For FR1 downlink, (3b) should satisfy the following: 
  For 4GHz frequency, 24 and 33
  For 2.6 GHz frequency, 33
  For 700MH and 2GHz frequency, 36
Note: For FR2 downlink, the following should be satisfied:
   For FR2 40 dBm for 100 MHz Urban scenario,
   For FR2  23 dBm for 100 MHz Indoor scenario.
Note: no PSD constraint for uplink		-		-		-		-		-		-		-		3		3		3		3		3		3		-6		-6		-6		-6		-6		-6

		(3c) bandwidth used for the evaluated channel  (Hz)
Note: (3c) is identical to the number of PRBs assigned to the channel evaluated.
          for uplink, (3a) = (3c) if FDM is not used to multiplex differerent channels		43200000		5760000		2880000		1440000		1440000		1440000		17280000		95040000		5760000		60480000		28800000		69120000		69120000		95040000		5760000		60480000		28800000		69120000		69120000

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

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

		(3bis) Total transmit power for occupied bandwidth    =  (3b) + 10 log ( (3c) / 1000000 ) (dBm)		11.4		11.4		11.4		11.4		11.4		11.4		11.4		22.7790642764		10.6042248342		20.8161178249		17.5939248776		21.3960372947		21.3960372947		13.7790642764		1.6042248342		11.8161178249		8.5939248776		12.3960372947		12.3960372947

		(4) total antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter = (4a) - (4b)  (dB)		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		26.0617997398		26.0617997398		26.0617997398		20.0617997398		20.0617997398		20.0617997398		26.0617997398		26.0617997398		26.0617997398		20.0617997398		20.0617997398		20.0617997398

		(4a) antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter
       =   (4c) + 10 log ( (1) / (2) ) (dB)  for downlink, and
       =   (4c) + 10 log ( (1) / (2a) ) (dB)   for uplink		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		26.0617997398		26.0617997398		26.0617997398		26.0617997398		26.0617997398		26.0617997398		26.0617997398		26.0617997398		26.0617997398		26.0617997398		26.0617997398		26.0617997398

		(4b) antenna gain correction factor at antenna gain component 3 & antenna gain component 4 of transmitter (dB)		0		0		0		0		0		0		0		0		0		0		6		6		6		0		0		0		6		6		6

		(4c) gain of antenna element (dBi) 		5		5		5		5		5		5		5		8		8		8		8		8		8		8		8		8		8		8		8

		(5) total antennna gain at antenna gain component 2  of transmitter = (5a) - (5b)  (dB)
Note: zero for uplink		0		0		0		0		0		0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(5a) antenna gain at antenna gain component 2 of transmitter = 10 log( (2)/(2a)) (dB)
Note: zero for uplink		0		0		0		0		0		0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(5b) antena gain correction factor at antenna gain component 2 of transmitter (dB)
Note: zero for uplink		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		0		0		0		0		0		0		0		3		3		3		3		3		3		3		3		3		3		3		3

		(9) EIRP = (3bis) + (4) + (5) – (8) dBm		22.4205999133		22.4205999133		22.4205999133		22.4205999133		22.4205999133		22.4205999133		22.4205999133		45.8408640162		33.6660245741		43.8779175648		34.6557246174		38.4578370345		38.4578370345		36.8408640162		24.6660245741		34.8779175648		25.6557246174		29.4578370345		29.4578370345

		Receiver

		(10) Number of receive antenna elements		128.00		128.00		128.00		128.00		128.00		128.00		128.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00

		(10a) Number of receive [(receive TxRUs) or (modelled receive chains)]
Note: this row is void (empty) for downlink		2		2		2		2		2		2		2		-		-		-		-		-		-		-		-		-		-		-		-

		(10b) Number of receive chains modelled in LLS		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2

		(11)  total antenna gain at antenna gain component 3 & antenna gain component 4 of receiver = (11a) - (11b)  (dB) 		26.06		26.06		26.06		26.06		26.06		26.06		26.06		11.02		11.02		11.02		11.02		11.02		11.02		11.02		11.02		11.02		11.02		11.02		11.02

		(11a) antenna gain at antenna gain component 3 & antenna gain component 4 of receiver 
    =  (11c) + 10 log (  (10)/(10a) )     (dB) for uplink
    =  (11c) + 10 log (  (10)/(10b) )     (dB) for downlink		26.0617997398		26.0617997398		26.0617997398		26.0617997398		26.0617997398		26.0617997398		26.0617997398		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133		11.0205999133

		(11b) antena gain correction factor at antenna gain component 3 & antenna gain component 4 of receiver (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(11c) gain of antenna element (dBi)		8		8		8		8		8		8		8		5		5		5		5		5		5		5		5		5		5		5		5

		(11bis) total antenna gain at antenna gain component 2  of receiver = (11bis-a) - (11bis-b) (dB)
Note: zero for downlink		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0		0		0		0		0		0		0		0		0		0		0		0

		(11bis-a) antenna gain at antenna gain component 2 of receiver = 10 log( (10a)/(10b)) (dB)
Note: zero for donwlink		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		(11bis-b) antena gain correction factor at antenna gain component 2 of receiver (dB)
Note:  zero for downlink		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		(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		0		0		0		0		0		0		0		0		0		0		0		0

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

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15) Receiver interference density (dBm/Hz) 		-165.70		-165.70		-165.70		-161.70		-161.70		-161.70		-161.70		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3		-169.3

		(16) Total noise plus interference density        = 10 log (10^(( (13) + (14))/10) + 10^((15)/10))    (dBm/Hz)		-164.0335230754		-164.0335230754		-164.0335230754		-160.9583889005		-160.9583889005		-160.9583889005		-160.9583889005		-164.9891883593		-164.9891883593		-164.9891883593		-164.9891883593		-164.9891883593		-164.9891883593		-164.9891883593		-164.9891883593		-164.9891883593		-164.9891883593		-164.9891883593		-164.9891883593

		(18) Effective noise power = (16) + 10 log((3c))   (dBm)		-87.68		-96.43		-99.44		-99.37		-99.37		-99.37		-88.58		-85.21		-97.38		-87.17		-90.40		-86.59		-86.59		-85.21		-97.38		-87.17		-90.40		-86.59		-86.59

		(19) Required SNR (dB)		0.53		-1.73		-2.4		-5		-1.92		-0.32		-17.726		-3.2		-1.2		-2.5		-11.32		-8.02		-8.39		-3.2		-1.2		-2.5		-11.32		-8.02		-8.39

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

		(21) H-ARQ gain (dB)
Note: Only applicable if HARQ is not considered in LLS		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		(22) Receiver sensitivity = (18) + (19)  + (20) – (21)  (dBm)		-85.15		-96.16		-99.84		-102.37		-99.29		-97.69		-104.31		-86.41		-96.58		-87.67		-99.72		-92.61		-92.98		-86.41		-96.58		-87.67		-99.72		-92.61		-92.98

		(22bis) MCL = (3bis)  - (22) + (5) + (11bis)   (dB)		96.55		107.56		111.24		113.77		110.69		109.09		115.71		109.19		107.19		108.49		117.31		114.01		114.38		100.19		98.19		99.49		108.31		105.01		105.38

		(23) Hardware link budget, a.k.a MIL  = (9) + (11) + (11bis) − (12) − (22)   (dB)
Note: MIL can also be derived by (22bis) + (4) – (8) + (11) − (12)
		130.63		141.64		145.32		147.86		144.78		143.18		149.79		143.27		141.27		142.57		145.39		142.09		142.46		134.27		132.27		133.57		136.39		133.09		133.46

		Calculation of available pathloss

		Scenarios		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O		Urban-Uma
O2O

		(25) Shadow fading margin  (function of the cell area reliability and lognormal shadow fading std deviation ) (dB)		5.20		5.20		5.20		8.50		8.50		8.50		8.50		5.20		5.20		5.20		8.50		8.50		8.50		5.20		5.20		5.20		8.50		8.50		8.50

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29) Available path loss = (23) – (25) + (26) – (27) + (28)   (dB)		125.43		136.44		140.12		139.36		136.28		134.68		141.29		138.07		136.07		137.37		136.89		133.59		133.96		129.07		127.07		128.37		127.89		124.59		124.96

		Range/coverage efficiency calculation

		(30) Maximum range (based on (29) and according to the system configuration section of the link budget) (m)		76.30		147.92		184.55		176.25		146.46		133.03		197.99		163.15		144.66		156.42		151.97		124.62		127.43		94.97		84.21		91.06		88.47		72.55		74.18

		inter site distance		132.00		255.90		319.27		304.92		253.38		230.14		342.52		282.24		250.27		270.61		262.91		215.60		220.45		164.30		145.68		157.53		153.05		125.51		128.33

				1.88		2.17		2.27		2.25		2.17		2.12		2.30		2.21		2.16		2.19		2.18		2.10		2.11		1.98		1.93		1.96		1.95		1.86		1.87



				36.0342349804










































































































































