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Introduction
There is 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 including eMBB scenario.
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 
Initial UMi calibration results 
In Table A-1 of the Appendix, we provide (4GHz) UMi_x calibration parameters and models for the Dense Urban-eMBB test environments defined in Report ITU-R M.[IMT-2020.EVAL].. In order to keep consistency with previous IMT-2020 self-evaluaiton cailbraiton, most parameters are reused in the UMi_x’s while other parameters are refered from NR MIMO phase 1’s.
The initial calibration results of UMi_b are provided in Table 4-1, and related parameters can be seen in the Appendix.  Calibration for UMi_a will be provided in the future considering it has the same priority as UMi_b.
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 Table 2-1
[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. 
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
4 GHz available in macro layer
Note1

	BS antenna height
	10 m

	Total transmit power per TRxP
	30 dBm for 10MHz bandwidth

	UE power class
	23 dBm

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


	Minimum distance between Micro TRxP centers
	40m

	Radius of UE dropping within a cluster
	50m

	Minimum distance between Macro TRxP and UE
	10m

	Minimum distance between Micro TRxP and UE
	10m

	Minimum distance between Micro TRxP center and Macro TRxP
	20m

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

	Radius for micro TRxP center dropping in a cluster
	55m

	TRxP placement option
	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

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

	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

	Number of TXRU per UE
	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. 

	UE mobility model
	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

	Inter-site interference modeling
	Explicitly modelled

	BS noise figure
	5 dB

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

	BS antenna element gain
	8 dBi

	BS antenna element pattern
	See Table A-2

	UE antenna element gain
	0 dBi

	Thermal noise level
	-174 dBm/Hz

	Traffic model
	Full buffer

	Simulation bandwidth
	10 MHz

	UE density
	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)

	Channel model variant
	Channel model B
Note 2

	Number of the micro TRxPs per macro TRxP
	3

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

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

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

	Wrapping around method
	Geographical distance based wrapping

	Minimum distance of TRxP and UE
	d2D_min=10m 

	Polarized antenna model
	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)

	Beam set at UE
(Constraints for the range of selective analog beams for UE)
	NULL

	Criteria for selection for serving TRxP
	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.

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


Note1: 30GHz is not precluded in the UMi_x calibration activities, related parameters are FFS.
Note2: 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

image3.wmf
30

,

65

,

,

90

12

min

)

(

0

3

2

3

0

,

=

=

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

¢

¢

-

=

¢

¢

V

dB

V

dB

V

E

SLA

SLA

A

q

q

q

q


oleObject1.bin

image4.wmf
30

,

65

,

,

12

min

)

(

0

3

2

3

,

=

=

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

¢

¢

-

=

¢

¢

m

dB

m

dB

H

E

A

A

A

j

j

j

j


oleObject2.bin

image5.wmf
[

]

{

}

m

H

E

V

E

A

A

A

A

,

)

(

)

(

min

)

,

(

,

,

j

q

j

q

¢

¢

+

¢

¢

-

-

=

¢

¢

¢

¢

¢

¢


oleObject3.bin

image1.emf
-130 -120 -110 -100 -90 -80 -70 -60

CouplingLoss[dB]

0

10

20

30

40

50

60

70

80

90

100

C

D

F

[

%

]

CouplingLoss


image2.emf
-5 0 5 10 15 20 25 30 35 40 45

DL SINR[dB]

0

10

20

30

40

50

60

70

80

90

100

C

D

F

[

%

]

DL gemetry



3GPP TSG RAN WG1 Meeting #92bis

 

 

      

    

 

R1

-

18

0

4024

 

Sanya, China, April 16

th

 

–

 

20

th

, 2018 

 

Source:

 

ZTE, Sanechips

 

Title:

 

Updated

 

UMi calibration 

results 

for user experience data rate in 

the 

multi

-

layer network deployment  

 

Agenda Item:  

7.8.2

 

Document for:

 

Discussion 

 

 

1

 

Introduction

 

There is 

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 including eMBB 

scenario

.

 

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 discussio

n 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 

c

alibration

 

results of UMi_x are shared for 

related

 

evaluated Dense Urban

-

eMBB test 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 CD

F 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 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 the multi

-

layer network layout of the test 

environment.

 

3

 

Initial consideration about UMi 

calibration

 

 

The following metrics are selected for calibration of self evaluation a

t this stage:

 

©\

 

DL Geometry (wideband SINR)

 

