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Introduction
There was an approved Study Item on Self Evaluation towards IMT-2020 submission in the RAN#75 meeting, which mainly focuses on evaluated RAN technologies based on Rel-15 and beyond to satisfy all ITU-R IMT-2020 requirements. Then 3GPP RAN#81 has finished working on the finalization of the updated submission of 3GPP “5G” technology to ITU-R WP5D.
At RAN#77 meeting, the general work plan of self evaluation is approved [1]. Moreover, “[ITU-R AH 01] Calibration for self-evaluation”[2] has been set up for discussion on calibration and collection of calibration results.  It is observed that the calibration results are well aligned according to the results collected so far for InH_x, UMa_x and RMa_x in all IMT-2020 defined test environments.
Based on ITU-R report M.2410 and M.2412, in order to evaluate user experience data rate in the Dense Urban-eMBB’s multi-layer network deployment, the UMi_x should be considered and additional calibration work is necessary.
In this contribution, some initial considerations and calibration results of UMi_x are shared for related evaluated Dense Urban-eMBB test environment.
User experienced data rate
The evaluation method of User experienced data rate
ITU-R report M.2142 said that “The evaluation is conducted in Dense Urban-eMBB test environment.
…
In case of multi-layer configuration, system-level simulation is used. In this case, the single user data rate may be aggregated over layers and/or bands. The user experienced data rate is derived from the 5th percentile point of the CDF of single user data rate.” in the section 7.2.3
Moreover, minimum requirements of User experienced data rate are defined in the ITU-R report M.2140.
	Test environment
	User experienced data rate (Mbit/s)

	
	DL
	UL

	Dense Urban – eMBB
	100
	50


Table 2-1 Dense Urban – eMBB
Observation1: Generally, the case of single-layer layout of Dense Urban-eMBB, analysis as a typical evaluation methodology is enough for evaluation of user experience data rate.
Observation2: In the case of multi-layer layout of Dense Urban-eMBB, system-level simulation for user experience data rate is only considered in the multi-layer network layout of the test environment.
Initial consideration about UMi calibration 
The following metrics are selected for calibration of self evaluation at this stage:
· DL Geometry (wideband SINR)
· Coupling loss
The above metrics will be used with the cell association mechanism as defined in calibration assumptions in Appendix; these metrics are same with previous calibration activities of IMT-2020 self-evaluation [4].
However, some additional simulation procedures of UMi_x calibration should be clarified for accuracy.
Firstly, with regard to cluster dropping, clusters of micro TRxPs are randomly and uniformly dropped within a macro layer. Because of one-sector deployment in the initial calibration of UMi, a specific dropping of TRxP are referenced according to TR 36.897, which some detail can be found in the Appendix. However, there is an obvious issue. Randomly dropping cluster will possibly have negative influence on calibration results. From our simulation observation, considering 200m ISD in Dense Urban-eMBB, number of possible location of cluster is limited.   If number of dropping in the simulation procedure is enough, then the stable calibration results can be found and convinced. Whereas, ITU-R report M.2142 said that “The micro-layer deployment (e.g. 3 micro sites per macro TRxP and there is either one or 3 TRxPs at each micro site) is not defined but should be reported by the proponent.”.  So for the evaluation of user experienced data rate, the micro-layer deployment could be different and should be reported. 
Secondly, about UE dropping, because of only calibration UMi, all UEs only are randomly and uniformly dropped within cluster, which means no UE are considered dropped into macro layer.  The motivation is to have the same number of UEs in each TRxP of the cluster. 
Observation3: enough number of dropping cluster in the simulation procedure is necessary when the complexity of system-level simulations can be tolerated.
Proposal 1: For UMi_x calibration, all UEs are randomly and uniformly dropped within cluster 
UMi calibration results 
In Attachment-1 (Umi Calibration.xlsx), we provide (4GHz and 30GHz) UMi_x calibration parameters and models for the Dense Urban-eMBB test environments defined in Report ITU-R M.2412. In order to keep consistency with previous IMT-2020 self-evaluaiton cailbraiton activities, most parameters are reused in the UMi_x’s ; while other parameters are found in Table A-1 in Appendix.


Attachment-1
[bookmark: _Toc494749283] Observation 4:  Calibration of UMi_x is necessary for IMT-2020 self-evaluation. The initial calibration results of UMi_b are provided.
Proposal 2:  Additional self evaluation calibration activities, such UMi_x should be considered, including at least 4GHz. 
Conclusion
In this document, we provide our initial consideration on UL spectral efficiency of Dense urban-eMBB test environment towards IMT-2020 submission. 
Observation1: Generally, the case of single-layer layout of Dense Urban-eMBB, analysis as a typical evaluation methodology is enough for evaluation of user experience data rate.
Observation2: In the multi-layer layout of Dense Urban-eMBB, system-level simulation for user experience data rate is only considered in the multi-layer network layout of the test environment.
Observation3: enough number of dropping cluster in the simulation procedure is necessary when the complexity of system-level simulations can be tolerated.
Observation4: Calibration of UMi_x is necessary for IMT-2020 self-evaluation. The initial calibration results of UMi_b are provided..
Proposal 1: For UMi_x calibration, all UEs are requested to randomly and uniformly dropped within cluster 
Proposal 2: Additional self evaluation calibration activities, such UMi_x should be considered. 
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Appendix 
Table A-1 Calibration assumptions for UMi_x
	Dense Urban - eMBB
	Based on Config. C for user experience data rate


	Carrier frequency for evaluation
	4 GHz available in micro layer
	30 GHz available in micro layer

	Channel model
	UMi_a, UMi_b
	UMi_b

	BS antenna height
	10 m
	10 m

	Total transmit power per TRxP
	30 dBm for 10MHz bandwidth
	33 dBm for 40MHz bandwidth

	UE power class
	23 dBm
	23 dBm

	Percentage of high loss and low loss building type 
	20% high loss, 80% low loss only for UMi_b

	20% high loss, 80% low loss only for UMi_b


	Minimum distance between Micro TRxP centers
	40m
	40m

	Radius of UE dropping within a cluster
	50m
	50m

	Minimum distance between Macro TRxP and UE
	10m
	10m

	Minimum distance between Micro TRxP and UE
	10m
	10m

	Minimum distance between Micro TRxP center and Macro TRxP
	20m
	20m

	Minimum distance between small cell cluster center and Macro TRxP
	20m
	20m

	Radius for micro TRxP center dropping in a cluster
	55m
	55m

	TRxP placement option
	One-sector deployment ：Dropping of TRP and TRP antenna orientation according to TR 36.897 (non co-channel hetnet deployment)
	One-sector deployment ：Dropping of TRP and TRP antenna orientation according to TR 36.897 (non co-channel hetnet deployment)

	Number of antenna elements per TRxP
	64Tx/Rx, (M,N,P,Mg,Ng) = (8,4,2,1,1), (dH,dV) = (0.5, 0.8)λ
+45°, -45° polarization
	256Tx/Rx, (M,N,P,Mg,Ng) = (4,8,2,2,2), (dH,dV) = (0.5, 0.5)λ
+45°, -45° polarization

	Number of TXRU per TRxP
	4TXRU, (Mp,Np,P,Mg,Ng) = (2,1,2,1,1)
	8TXRU, (Mp,Np,P,Mg,Ng) = (2,2,2,1,1)

	Number of UE antenna elements 
	4Tx/Rx, (M,N,P,Mg,Ng) = (1,2,2,1,1), (dH,dV) = (0.5, N/A)λ
0°,90° polarization
	32Tx/Rx, (M,N,P,Mg,Ng) = (2,4,2,1,2), (dH,dV) = (0.5, 0.5)λ,Θmg,ng=90; Ω0,1=Ω0,0+180;
0°,90° polarization

	Number of TXRU per UE
	4TXRU, (Mp,Np,P,Mg,Ng) = (1,2,2,1,1)
(1-to-1 mapping)
	4TXRU, (Mp,Np,P,Mg,Ng) = (1,2,2,1,1)
(1-to-1 mapping)

	Device deployment
	80% indoor, 20% outdoor (in car)
10 UEs per TRxP for multi-layer case, 
randomly and uniformly dropped within a cluster. 
	80% indoor, 20% outdoor (in car)
10 UEs per TRxP for multi-layer case, 
randomly and uniformly dropped within a cluster. 

	UE mobility model
	Fixed and identical speed |v| of all UEs of the same mobility class, randomly and uniformly distributed direction
	Fixed and identical speed |v| of all UEs of the same mobility class, randomly and uniformly distributed direction

	UE speeds of interest
	Indoor users: 3km/h
Outdoor users (in-car): 30 km/h
	Indoor users: 3km/h
Outdoor users (in-car): 30 km/h

	Inter-site interference modeling
	Explicitly modelled
	Explicitly modelled

	BS noise figure
	5 dB
	7 dB

	UE noise figure
	7 dB 
(NOTE: this parameter is different from TR38.802)
	10 dB 
(NOTE: this parameter is different from TR38.802)

	BS antenna element gain
	8 dBi
	8 dBi

	BS antenna element pattern
	See Table A-2
	See Table A-2

	UE antenna element gain
	0 dBi
	5 dBi

	Thermal noise level
	-174 dBm/Hz
	-174 dBm/Hz

	Traffic model
	Full buffer
	Full buffer

	Simulation bandwidth
	10 MHz
	10 MHz

	UE density
	10 UEs per Micro TRxP
	10 UEs per Micro TRxP

	UE antenna height
	Outdoor UEs: 1.5 m
Indoor UTs: 3(nfl – 1) + 1.5; 
nfl ~ uniform(1,Nfl) where 
Nfl ~ uniform(4,8)
	Outdoor UEs: 1.5 m
Indoor UTs: 3(nfl – 1) + 1.5; 
nfl ~ uniform(1,Nfl) where 
Nfl ~ uniform(4,8)

	Channel model variant
	Channel model A and B
Note 1
	Channel model B
Note 1

	Number of the micro TRxPs per macro TRxP
	3
	3

	Mechanic tilt 
	90° in GCS (pointing to horizontal direction)
	90° in GCS (pointing to horizontal direction)

	Electronic tilt
	According to Zenith angle in "Beam set at TRxP"
	According to Zenith angle in "Beam set at TRxP"

	Handover margin (dB)
	0 (i.e., the strongest cell is selected)
	0 (i.e., the strongest cell is selected)

	Wrapping around method
	Geographical distance based wrapping
	Geographical distance based wrapping

	Minimum distance of TRxP and UE
	d2D_min=10m 
	d2D_min=10m 

	Polarized antenna model
	Model-2 in TR36.873
	Model-2 in TR36.873

	Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)
	 For direction of TRxP analog beam steering (in LCS):
Azimuth angle φi = [-5*pi/16, -3*pi/16, -pi/16, pi/16, 3*pi/16, 5*pi/16] 
Zenith angle θj = [5*pi/8, 7*pi/8]

NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.
Precoder for beam at (φi, θj) is given by equation 1 in Appendix (2D DFT beam)
	 For direction of TRxP analog beam steering (in LCS):
Azimuth angle φi = [-5*pi/16, -3*pi/16, -pi/16, pi/16, 3*pi/16, 5*pi/16] 
Zenith angle θj = [5*pi/8, 7*pi/8]

NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.
Precoder for beam at (φi, θj) is given by equation 1 in Appendix (2D DFT beam)

	Beam set at UE
(Constraints for the range of selective analog beams for UE)
	NULL
	For direction of UE analog beam steering (in LCS):
Azimuth angle φi = [-3*pi/8, -pi/8, pi/8, 3*pi/8];
Zenith angle θj = [pi/4, 3*pi/4];
NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.

	Criteria for selection for serving TRxP
	Maximizing RSRP with best analog beam pair, where the digital beamforming is not considered 
	Maximizing RSRP with best analog beam pair, where the digital beamforming is not considered 

	Criteria for analog beam selection for serving TRxP
	Select the best beam pair among the limited set of DFT analog beams, based on the criteria of maximizing receive power after beamforming.
	Select the best beam pair among the limited set of DFT analog beams, based on the criteria of maximizing receive power after beamforming.

	Criteria for analog beam selection for interfering TRxP
	Random selecting the random beams for non-serving TRxP
	Random selecting the random beams for non-serving TRxP


Note1: Channel model A of UMi also should be calibrated, and there is a same priority with model B.

Table A-2 Micro BS antenna element radiation pattern for Dense Urban – eMBB
	Parameters
	Values

	Antenna element vertical radiation pattern (dB)
	


	Antenna element horizontal radiation pattern (dB)
	


	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	8 dBi


Note: This is a copy of Table 8-6 in Report ITU-R M.2412
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UMi  Calibration.xlsx


Microsoft_Office_Excel____1.xlsx
DenseUrban_Mirco_4GHz_ModelA













		Source		ZTE   M				ZTE   C																																																						Mean				ZTE   M				ZTE   C		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		Mean

																																																																		3.3				4



		Coupling Loss																																																																Geometry SINR - with white noise added																 

		0						-130.11																																																						-130.11				-2.157171				-6.5656																																																						-4.36

		1						-112.53																																																						-112.53				-0.2117599				-0.5583																																																						-0.39

		2						-110.25																																																						-110.25				0.6514834				0.1858																																																						0.42

		3						-108.95																																																						-108.95				1.1251749				0.6926																																																						0.91

		4						-108.18																																																						-108.18				1.7142481				1.1727																																																						1.44

		5						-107.22																																																						-107.22				2.189417				1.5114																																																						1.85

		6						-106.47																																																						-106.47				2.4666201				1.835																																																						2.15

		7						-105.84																																																						-105.84				2.8805078				2.1498																																																						2.52

		8						-105.21																																																						-105.21				3.2459314				2.5128																																																						2.88

		9						-104.84																																																						-104.84				3.573645				2.8181																																																						3.20

		10						-104.38																																																						-104.38				4.007472				3.1046																																																						3.56

		11						-103.92																																																						-103.92				4.3878131				3.3507																																																						3.87

		12						-103.45																																																						-103.45				4.7000073				3.6213																																																						4.16

		13						-103.11																																																						-103.11				4.9404501				3.9202																																																						4.43

		14						-102.73																																																						-102.73				5.2458518				4.1446																																																						4.70

		15						-102.34																																																						-102.34				5.602954				4.3669																																																						4.98

		16						-101.94																																																						-101.94				5.8647894				4.5903																																																						5.23

		17						-101.56																																																						-101.56				6.1020716				4.9055																																																						5.50

		18						-101.28																																																						-101.28				6.4045951				5.1473																																																						5.78

		19						-101.00																																																						-101.00				6.6084233				5.3999																																																						6.00

		20						-100.64																																																						-100.64				6.9731485				5.6642																																																						6.32

		21						-100.29																																																						-100.29				7.2901466				5.849																																																						6.57

		22						-99.93																																																						-99.93				7.5616079				6.0371																																																						6.80

		23						-99.59																																																						-99.59				7.7485662				6.2272																																																						6.99

		24						-99.32																																																						-99.32				8.0403795				6.4648																																																						7.25

		25						-98.97																																																						-98.97				8.315407				6.6507																																																						7.48

		26						-98.70																																																						-98.70				8.7001219				6.8336																																																						7.77

		27						-98.37																																																						-98.37				8.8742632				7.0609																																																						7.97

		28						-98.05																																																						-98.05				9.2365806				7.2225																																																						8.23

		29						-97.66																																																						-97.66				9.5462367				7.3974																																																						8.47

		30						-97.29																																																						-97.29				9.781333				7.5831																																																						8.68

		31						-97.05																																																						-97.05				10.0364821				7.7931																																																						8.91

		32						-96.74																																																						-96.74				10.2640025				7.9924																																																						9.13

		33						-96.47																																																						-96.47				10.5591251				8.2021																																																						9.38

		34						-96.14																																																						-96.14				10.8132819				8.3792																																																						9.60

		35						-95.83																																																						-95.83				11.0880515				8.5317																																																						9.81

		36						-95.48																																																						-95.48				11.3157236				8.7347																																																						10.03

		37						-95.21																																																						-95.21				11.6173128				8.8663																																																						10.24

		38						-94.92																																																						-94.92				11.9048174				9.048																																																						10.48

		39						-94.50																																																						-94.50				12.1579396				9.2013																																																						10.68

		40						-94.28																																																						-94.28				12.454405				9.394																																																						10.92

		41						-93.98																																																						-93.98				12.7116184				9.5594																																																						11.14

		42						-93.73																																																						-93.73				12.9859998				9.74																																																						11.36

		43						-93.48																																																						-93.48				13.2377862				9.8954																																																						11.57

		44						-93.18																																																						-93.18				13.4120384				10.1086																																																						11.76

		45						-92.85																																																						-92.85				13.738333				10.2936																																																						12.02

		46						-92.54																																																						-92.54				14.0222461				10.5208																																																						12.27

		47						-92.18																																																						-92.18				14.1927466				10.7405																																																						12.47

		48						-91.83																																																						-91.83				14.4227822				10.9793																																																						12.70

		49						-91.56																																																						-91.56				14.6335578				11.2501																																																						12.94

		50						-91.21																																																						-91.21				14.8982845				11.4311																																																						13.16

		51						-90.88																																																						-90.88				15.164202				11.5932																																																						13.38

		52						-90.52																																																						-90.52				15.3710552				11.8004																																																						13.59

		53						-90.19																																																						-90.19				15.6957272				11.9743																																																						13.84

		54						-89.89																																																						-89.89				15.9701979				12.1826																																																						14.08

		55						-89.55																																																						-89.55				16.201409				12.3205																																																						14.26

		56						-89.23																																																						-89.23				16.4041495				12.5359																																																						14.47

		57						-88.91																																																						-88.91				16.716024				12.7502																																																						14.73

		58						-88.55																																																						-88.55				17.0307924				12.9943																																																						15.01

		59						-88.21																																																						-88.21				17.2700494				13.2171																																																						15.24

		60						-87.79																																																						-87.79				17.7166225				13.4604																																																						15.59

		61						-87.37																																																						-87.37				17.9638867				13.6891																																																						15.83

		62						-87.00																																																						-87.00				18.2174393				13.9262																																																						16.07

		63						-86.55																																																						-86.55				18.4176445				14.0949																																																						16.26

		64						-86.18																																																						-86.18				18.5982823				14.3527																																																						16.48

		65						-85.82																																																						-85.82				18.902284				14.6094																																																						16.76

		66						-85.47																																																						-85.47				19.0677669				14.8815																																																						16.97

		67						-85.06																																																						-85.06				19.3548951				15.1338																																																						17.24

		68						-84.58																																																						-84.58				19.664314				15.409																																																						17.54

		69						-84.18																																																						-84.18				19.9908307				15.5951																																																						17.79

		70						-83.75																																																						-83.75				20.324417				15.8149																																																						18.07

		71						-83.35																																																						-83.35				20.6769288				16.1137																																																						18.40

		72						-82.94																																																						-82.94				21.0650663				16.3998																																																						18.73

		73						-82.43																																																						-82.43				21.4278201				16.759																																																						19.09

		74						-81.97																																																						-81.97				21.8067151				16.9755																																																						19.39

		75						-81.55																																																						-81.55				22.3074655				17.3494																																																						19.83

		76						-81.19																																																						-81.19				22.5663551				17.6093																																																						20.09

		77						-80.75																																																						-80.75				22.7848459				17.9587																																																						20.37

		78						-80.25																																																						-80.25				23.00748				18.3977																																																						20.70

		79						-79.68																																																						-79.68				23.3645788				18.7605																																																						21.06

		80						-79.17																																																						-79.17				23.8382415				19.1474																																																						21.49

		81						-78.65																																																						-78.65				24.2765677				19.497																																																						21.89

		82						-78.10																																																						-78.10				24.7603508				19.8899																																																						22.33

		83						-77.62																																																						-77.62				25.2082516				20.1545																																																						22.68

		84						-76.94																																																						-76.94				25.6018919				20.5058																																																						23.05

		85						-76.27																																																						-76.27				25.9404875				20.915																																																						23.43

		86						-75.68																																																						-75.68				26.2925705				21.3705																																																						23.83

		87						-74.98																																																						-74.98				26.6624317				21.9																																																						24.28

		88						-74.32																																																						-74.32				27.1677811				22.4041																																																						24.79

		89						-73.68																																																						-73.68				27.746556				22.992																																																						25.37

		90						-72.85																																																						-72.85				28.3585855				23.724																																																						26.04

		91						-71.90																																																						-71.90				29.0792988				24.5153																																																						26.80

		92						-70.99																																																						-70.99				29.6383777				25.1779																																																						27.41

		93						-70.00																																																						-70.00				30.5831557				26.0113																																																						28.30

		94						-68.77																																																						-68.77				31.466595				26.7972																																																						29.13

		95						-67.41																																																						-67.41				32.4117325				28.2075																																																						30.31

		96						-65.65																																																						-65.65				33.811429				29.3596																																																						31.59

		97						-64.06																																																						-64.06				35.0403234				31.503																																																						33.27

		98						-61.51																																																						-61.51				36.2819315				33.8222																																																						35.05

		99						-57.66																																																						-57.66				38.7788514				37.3248																																																						38.05

		100						-39.90																																																						-39.90				48.2834475				67.299																																																						57.79
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C.D.F. [%]

















DenseUrban_Mirco_4GHz_ModelB













		Source		ZTE																																																										Mean				ZTE		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		Mean





		Coupling Loss																																																																																 

		0		-129.7799																																																										-129.78				-2.657493																																																										-2.66

		1		-119.1999																																																										-119.20				0.1953671																																																										0.20

		2		-115.6526																																																										-115.65				1.416073																																																										1.42

		3		-114.9071																																																										-114.91				2.04386																																																										2.04

		4		-114.4167																																																										-114.42				2.359318																																																										2.36

		5		-113.1463																																																										-113.15				2.474855																																																										2.47

		6		-112.5579																																																										-112.56				2.963899																																																										2.96

		7		-111.629																																																										-111.63				3.207243																																																										3.21

		8		-111.0076																																																										-111.01				3.371456																																																										3.37

		9		-109.9046																																																										-109.90				3.659923																																																										3.66

		10		-109.4332																																																										-109.43				4.192931																																																										4.19

		11		-109.005																																																										-109.01				4.476922																																																										4.48

		12		-108.7361																																																										-108.74				4.844541																																																										4.84

		13		-108.4501																																																										-108.45				5.270154																																																										5.27

		14		-108.2939																																																										-108.29				5.54633																																																										5.55

		15		-107.882																																																										-107.88				5.726998																																																										5.73

		16		-106.8778																																																										-106.88				5.833648																																																										5.83

		17		-106.7368																																																										-106.74				6.069065																																																										6.07

		18		-106.2713																																																										-106.27				6.415237																																																										6.42

		19		-106.0061																																																										-106.01				6.684621																																																										6.68

		20		-105.7498																																																										-105.75				6.910015																																																										6.91

		21		-105.4947																																																										-105.49				7.196561																																																										7.20

		22		-105.1504																																																										-105.15				7.477991																																																										7.48

		23		-104.865																																																										-104.87				7.71276																																																										7.71

		24		-104.6041																																																										-104.60				8.050383																																																										8.05

		25		-104.4358																																																										-104.44				8.237158																																																										8.24

		26		-104.2279																																																										-104.23				8.517201																																																										8.52

		27		-104.0264																																																										-104.03				8.789317																																																										8.79

		28		-103.8782																																																										-103.88				8.940859																																																										8.94

		29		-103.4866																																																										-103.49				9.269454																																																										9.27

		30		-103.3369																																																										-103.34				9.434655																																																										9.43

		31		-103.2321																																																										-103.23				9.780791																																																										9.78

		32		-103.0848																																																										-103.08				10.09744																																																										10.10

		33		-102.8349																																																										-102.83				10.23543																																																										10.24

		34		-102.5936																																																										-102.59				10.3467																																																										10.35

		35		-102.4239																																																										-102.42				10.57383																																																										10.57

		36		-102.2004																																																										-102.20				10.64697																																																										10.65

		37		-101.8441																																																										-101.84				10.81278																																																										10.81

		38		-101.7404																																																										-101.74				10.95876																																																										10.96

		39		-101.3115																																																										-101.31				11.17084																																																										11.17

		40		-100.8697																																																										-100.87				11.30473																																																										11.30

		41		-100.613																																																										-100.61				11.50369																																																										11.50

		42		-100.0223																																																										-100.02				11.69128																																																										11.69

		43		-99.67339																																																										-99.67				11.87256																																																										11.87

		44		-99.31136																																																										-99.31				12.0001																																																										12.00

		45		-99.14184																																																										-99.14				12.16568																																																										12.17

		46		-98.83391																																																										-98.83				12.25769																																																										12.26

		47		-98.40453																																																										-98.40				12.41389																																																										12.41

		48		-98.03676																																																										-98.04				12.55394																																																										12.55

		49		-97.69741																																																										-97.70				12.70426																																																										12.70

		50		-97.30968																																																										-97.31				12.96373																																																										12.96

		51		-97.0691																																																										-97.07				13.16802																																																										13.17

		52		-96.60767																																																										-96.61				13.29918																																																										13.30

		53		-96.23116																																																										-96.23				13.54292																																																										13.54

		54		-95.66222																																																										-95.66				13.75078																																																										13.75

		55		-95.30587																																																										-95.31				13.94619																																																										13.95

		56		-94.98006																																																										-94.98				14.25254																																																										14.25

		57		-94.48158																																																										-94.48				14.39182																																																										14.39

		58		-94.24577																																																										-94.25				14.53066																																																										14.53

		59		-93.9462																																																										-93.95				14.66655																																																										14.67

		60		-93.64783																																																										-93.65				14.86521																																																										14.87

		61		-93.11102																																																										-93.11				15.07081																																																										15.07

		62		-92.71885																																																										-92.72				15.32539																																																										15.33

		63		-92.19838																																																										-92.20				15.58275																																																										15.58

		64		-91.70506																																																										-91.71				15.80389																																																										15.80

		65		-91.23387																																																										-91.23				16.03433																																																										16.03

		66		-90.93353																																																										-90.93				16.26081																																																										16.26

		67		-90.40782																																																										-90.41				16.55353																																																										16.55

		68		-89.98396																																																										-89.98				16.66782																																																										16.67

		69		-89.52844																																																										-89.53				17.12357																																																										17.12

		70		-89.36807																																																										-89.37				17.54692																																																										17.55

		71		-89.08612																																																										-89.09				17.69539																																																										17.70

		72		-88.52651																																																										-88.53				18.39068																																																										18.39

		73		-88.08839																																																										-88.09				18.70144																																																										18.70

		74		-87.85307																																																										-87.85				18.92254																																																										18.92

		75		-87.50795																																																										-87.51				19.18932																																																										19.19

		76		-86.97712																																																										-86.98				19.70594																																																										19.71

		77		-86.51948																																																										-86.52				20.10688																																																										20.11

		78		-86.09219																																																										-86.09				20.4352																																																										20.44

		79		-85.42457																																																										-85.42				20.72934																																																										20.73

		80		-85.03217																																																										-85.03				21.00893																																																										21.01

		81		-84.65217																																																										-84.65				21.27669																																																										21.28

		82		-84.18188																																																										-84.18				21.63605																																																										21.64

		83		-83.2872																																																										-83.29				21.95863																																																										21.96

		84		-82.2364																																																										-82.24				22.66696																																																										22.67

		85		-81.43065																																																										-81.43				23.14977																																																										23.15

		86		-80.57703																																																										-80.58				23.73404																																																										23.73

		87		-79.93346																																																										-79.93				24.12261																																																										24.12

		88		-79.05847																																																										-79.06				24.55555																																																										24.56

		89		-78.63638																																																										-78.64				25.23878																																																										25.24

		90		-77.83005																																																										-77.83				25.62997																																																										25.63

		91		-77.15668																																																										-77.16				26.19556																																																										26.20

		92		-76.30243																																																										-76.30				27.13279																																																										27.13

		93		-75.17038																																																										-75.17				27.68949																																																										27.69

		94		-73.66145																																																										-73.66				28.52328																																																										28.52

		95		-72.02668																																																										-72.03				29.1519																																																										29.15

		96		-71.71646																																																										-71.72				29.90137																																																										29.90

		97		-69.76192																																																										-69.76				30.39486																																																										30.39

		98		-67.67484																																																										-67.67				31.27074																																																										31.27

		99		-63.30197																																																										-63.30				33.14986																																																										33.15

		100		-59.31636																																																										-59.32				43.38253																																																										43.38
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C.D.F. [%]









DenseUrban_Mirco_3GHz_ModelB













		Source																																																												Mean				ZTE		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		Mean





		Coupling Loss																																																																																 

		0																																																												ERROR:#DIV/0!				-26.42																																																										-26.42

		1																																																												ERROR:#DIV/0!				-18.32																																																										-18.32

		2																																																												ERROR:#DIV/0!				-15.23																																																										-15.23

		3																																																												ERROR:#DIV/0!				-11.84																																																										-11.84

		4																																																												ERROR:#DIV/0!				-8.53																																																										-8.53

		5																																																												ERROR:#DIV/0!				-7.51																																																										-7.51

		6																																																												ERROR:#DIV/0!				-7.21																																																										-7.21

		7																																																												ERROR:#DIV/0!				-6.30																																																										-6.30

		8																																																												ERROR:#DIV/0!				-5.39																																																										-5.39

		9																																																												ERROR:#DIV/0!				-5.28																																																										-5.28

		10																																																												ERROR:#DIV/0!				-4.38																																																										-4.38

		11																																																												ERROR:#DIV/0!				-3.37																																																										-3.37

		12																																																												ERROR:#DIV/0!				-1.96																																																										-1.96

		13																																																												ERROR:#DIV/0!				-0.87																																																										-0.87

		14																																																												ERROR:#DIV/0!				0.32																																																										0.32

		15																																																												ERROR:#DIV/0!				1.17																																																										1.17

		16																																																												ERROR:#DIV/0!				1.50																																																										1.50

		17																																																												ERROR:#DIV/0!				1.79																																																										1.79

		18																																																												ERROR:#DIV/0!				1.96																																																										1.96

		19																																																												ERROR:#DIV/0!				2.55																																																										2.55

		20																																																												ERROR:#DIV/0!				3.06																																																										3.06

		21																																																												ERROR:#DIV/0!				3.74																																																										3.74

		22																																																												ERROR:#DIV/0!				3.95																																																										3.95

		23																																																												ERROR:#DIV/0!				4.43																																																										4.43

		24																																																												ERROR:#DIV/0!				4.92																																																										4.92

		25																																																												ERROR:#DIV/0!				5.54																																																										5.54

		26																																																												ERROR:#DIV/0!				6.10																																																										6.10

		27																																																												ERROR:#DIV/0!				6.59																																																										6.59

		28																																																												ERROR:#DIV/0!				7.02																																																										7.02

		29																																																												ERROR:#DIV/0!				7.34																																																										7.34

		30																																																												ERROR:#DIV/0!				7.98																																																										7.98

		31																																																												ERROR:#DIV/0!				8.45																																																										8.45

		32																																																												ERROR:#DIV/0!				8.91																																																										8.91

		33																																																												ERROR:#DIV/0!				9.41																																																										9.41

		34																																																												ERROR:#DIV/0!				9.97																																																										9.97

		35																																																												ERROR:#DIV/0!				10.45																																																										10.45

		36																																																												ERROR:#DIV/0!				10.82																																																										10.82

		37																																																												ERROR:#DIV/0!				11.50																																																										11.50

		38																																																												ERROR:#DIV/0!				12.44																																																										12.44

		39																																																												ERROR:#DIV/0!				13.04																																																										13.04

		40																																																												ERROR:#DIV/0!				13.45																																																										13.45

		41																																																												ERROR:#DIV/0!				13.79																																																										13.79

		42																																																												ERROR:#DIV/0!				14.30																																																										14.30

		43																																																												ERROR:#DIV/0!				14.53																																																										14.53

		44																																																												ERROR:#DIV/0!				14.72																																																										14.72

		45																																																												ERROR:#DIV/0!				15.12																																																										15.12

		46																																																												ERROR:#DIV/0!				15.52																																																										15.52

		47																																																												ERROR:#DIV/0!				15.63																																																										15.63

		48																																																												ERROR:#DIV/0!				15.76																																																										15.76

		49																																																												ERROR:#DIV/0!				16.24																																																										16.24

		50																																																												ERROR:#DIV/0!				16.83																																																										16.83

		51																																																												ERROR:#DIV/0!				17.39																																																										17.39

		52																																																												ERROR:#DIV/0!				18.15																																																										18.15

		53																																																												ERROR:#DIV/0!				18.45																																																										18.45

		54																																																												ERROR:#DIV/0!				18.56																																																										18.56

		55																																																												ERROR:#DIV/0!				19.55																																																										19.55

		56																																																												ERROR:#DIV/0!				20.03																																																										20.03

		57																																																												ERROR:#DIV/0!				20.14																																																										20.14

		58																																																												ERROR:#DIV/0!				20.39																																																										20.39

		59																																																												ERROR:#DIV/0!				21.22																																																										21.22

		60																																																												ERROR:#DIV/0!				21.38																																																										21.38

		61																																																												ERROR:#DIV/0!				21.46																																																										21.46

		62																																																												ERROR:#DIV/0!				21.60																																																										21.60

		63																																																												ERROR:#DIV/0!				21.71																																																										21.71

		64																																																												ERROR:#DIV/0!				21.83																																																										21.83

		65																																																												ERROR:#DIV/0!				22.32																																																										22.32

		66																																																												ERROR:#DIV/0!				22.71																																																										22.71

		67																																																												ERROR:#DIV/0!				22.87																																																										22.87

		68																																																												ERROR:#DIV/0!				23.05																																																										23.05

		69																																																												ERROR:#DIV/0!				23.42																																																										23.42

		70																																																												ERROR:#DIV/0!				23.90																																																										23.90

		71																																																												ERROR:#DIV/0!				24.31																																																										24.31

		72																																																												ERROR:#DIV/0!				24.49																																																										24.49

		73																																																												ERROR:#DIV/0!				25.14																																																										25.14

		74																																																												ERROR:#DIV/0!				25.41																																																										25.41

		75																																																												ERROR:#DIV/0!				25.51																																																										25.51

		76																																																												ERROR:#DIV/0!				26.16																																																										26.16

		77																																																												ERROR:#DIV/0!				26.69																																																										26.69

		78																																																												ERROR:#DIV/0!				26.82																																																										26.82

		79																																																												ERROR:#DIV/0!				27.00																																																										27.00

		80																																																												ERROR:#DIV/0!				27.33																																																										27.33

		81																																																												ERROR:#DIV/0!				27.55																																																										27.55

		82																																																												ERROR:#DIV/0!				28.63																																																										28.63

		83																																																												ERROR:#DIV/0!				29.51																																																										29.51

		84																																																												ERROR:#DIV/0!				30.26																																																										30.26

		85																																																												ERROR:#DIV/0!				30.50																																																										30.50

		86																																																												ERROR:#DIV/0!				30.97																																																										30.97

		87																																																												ERROR:#DIV/0!				31.37																																																										31.37

		88																																																												ERROR:#DIV/0!				31.85																																																										31.85

		89																																																												ERROR:#DIV/0!				32.04																																																										32.04

		90																																																												ERROR:#DIV/0!				32.27																																																										32.27

		91																																																												ERROR:#DIV/0!				32.98																																																										32.98

		92																																																												ERROR:#DIV/0!				33.67																																																										33.67

		93																																																												ERROR:#DIV/0!				34.90																																																										34.90

		94																																																												ERROR:#DIV/0!				35.37																																																										35.37

		95																																																												ERROR:#DIV/0!				35.86																																																										35.86

		96																																																												ERROR:#DIV/0!				36.01																																																										36.01

		97																																																												ERROR:#DIV/0!				36.29																																																										36.29

		98																																																												ERROR:#DIV/0!				39.07																																																										39.07

		99																																																												ERROR:#DIV/0!				41.80																																																										41.80

		100																																																												ERROR:#DIV/0!				42.83																																																										42.83
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1

 

Introduction

 

There was an approved 

Study Item on Self Evaluation towards IMT

-

2020 submission

 

in the 

RAN#75 meeting, 

which

 

mainly focuses on 

evaluated

 

RAN technologies based on Rel

-

15 and beyond to 

satisfy all

 

ITU

-

R IMT

-

2020 requirements. Then 

3GPP RAN

#81

 

has finished

 

working on the finalization 

of the updated submission of 3GPP “5G” technology to

 

ITU

-

R WP5D

.

 

At RAN#77 meeting, the general work plan of self evaluation is approved [1]. 

M

oreover, 

“[ITU

-

R 

AH 01] Calibration for self

-

evaluation”

[2]

 

has been set up for discussion on calibration and collection of 

calibration results. 

 

It is observed that

 

the calibration results are well aligned 

according

 

to the results 

collected so far for InH_x, UMa_x and RMa_x in all IMT

-

2020 defined test environments.

 

Based

 

on ITU

-

R report M.2410 and M.2412, in order to evaluate user experience data rate in the 

Dense U

rban

-

eMBB

’

s multi

-

layer network deployment, the UMi_x should be considered and additional 

calibration

 

work 

is

 

necessary.

 

In this contribution, some initial considerations and 

calibration

 

results of UMi_x are shared for 

related

 

evaluated Dense Urban

-

eMBB te

st environment.

 

2

 

User experienced data rate

 

T

he evaluat

ion

 

method of User experienced data rate

 

ITU

-

R report M.2142 said that 

�

The evaluation is conducted in Dense Urban

-

eMBB test environment.

 

…

 

In case of multi

-

layer configuration, system

-

level simulation 

is used. In this case, the single user data rate may be 

aggregated over layers and/or bands. The user experienced data rate is derived from the 5th percentile point of the CDF of 

single user data rate.

�

 

in the section 7.2.3

 

Moreover

, 

minimum

 

requirements o

f 

User experienced data rate

 

are defined in the ITU

-

R report M.2140.

 

Test environment

 

User experienced data rate (

Mbit/s

)

 

DL

 

UL

 

Dense Urban 

–

 

eMBB

 

100

 

50

 

Table 2

-

1 

Dense Urban 

–

 

eMBB

 

Observation1

:

 

Generally

, the case of 

single

-

layer layout

 

of Dense Urb

a

n

-

eMBB, analysis as a 

typical evaluation methodology is enough for evaluat

ion of

 

user experience data rate.

 

Observation2

:

 

In the case of 

multi

-

layer layout

 

of Dense Urb

a

n

-

eMBB, system

-

level simulation for 

user experience data rate is

 

only

 

considered in th

e multi

-

layer network layout of the test 

environment.

 

