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1 Introduction
There is a new 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.

Although ITU-R report M.2412 has listed evaluation of configuration of each test environment, there are still some details and parameters for IMT-2020 self-evaluation under the discussion. 
In this contribution, we try to introduce some initial consideration on additional parameters and details for IMT-2020 self-evaluation, which can be used in the evaluation of IMT-2020 in order to get consistent views, and eventually as the submission to ITU.

2 Discussion

2.1 Initial consideration on details of IMT-2020 self-evaluated 
To support the NR and LTE-A Pro submission to ITU-R, some self-evaluation work has been discussed and started in 3GPP RAN1. To facilitate the discussion and decision on the parameters and assumptions for the self-evaluation, some guideline is proposed as following to be considered during the discussion in RAN1 on the relevant work:
· The evaluation is to show the excellent performance of both NR and LTE-A with practical assumptions against the ITU-R’s IMT-2020 minimum requirements.
· At least TDD should be evaluated for carry frequency 4GHz
· For different scenarios, different assumptions may be considered.
For ITU’s submission, some of the evaluation results are based on simulation, e.g. cell average spectrum efficiency, cell edge spectrum efficiency, Mobility in the eMBB usage scenario. Furthermore, 4 mandatory environment and scenarios has been specified in M.2412, which define the evaluation methodology for IMT-2020.
· Antenna configuration: best antenna configuration for each scenario shall be selected. Also consider:

· DL and UL antenna configurations should be consistent, e.g.,

· If a specific configuration is used in UL, then it is used in DL, too.

· Try to make agreements on how to consolidate the value from multiple results from companies

· For ITU submission, performance with non-ideal channel estimation shall be captured.

· Introduce some common assumptions among companies for averaging the results

Observation1: The self-evaluation is to show the excellent performance of both NR and LTE-A with practical assumptions against the ITU-R’s IMT-2020 minimum requirements.

Observation2: At least TDD should be evaluated for carry frequency 4GHz

Proposal 1: For different scenarios, different assumptions may be considered.
Proposal 2: Antenna configuration: best antenna configuration for each scenario shall be selected. Also consider:

· DL and UL antenna configurations should be consistent, 
· If a specific configuration is used in UL, then it is used in DL, too.

Proposal 3: Try to make agreements on how to consolidate the value from multiple results from companies
· For ITU submission, performance with non-ideal channel estimation shall be captured.

· Introduce some common assumptions among companies for averaging the results.
2.2 Initial consideration on the Electronic tilt
The Electronic tile is one of key parameters for system performance, so it is necessary to confirm a reasonable value of the Electronic tilt. Then in the section, we discuss, based on different value of the tile, the effect of long term SINR distribution (Geometry) in the both Rural-eMBB and Dense urban-eMBB test environments.
As to Rural-eMBB test environment, the results are shown for a set of BS antenna electronic tilts from 7 to 12 degrees in the Configuration A, and 3 to 8 degrees in the Configuration C, respectively. Then, Figure 2-1 shows SINR distributions for Rural-eMBB and LMLC, respectively, by RMa_B, including components such as antenna gain, path gain and outdoor to indoor gain, with the exception for fast fading. 

As a result, it is clearly found that an antenna electronic tilt of 10 degrees optimizes the DL SINR in Rural-eMBB’s configuration with 700MHz while a tilt of 7 degrees is optimal for LMLC’s configuration.
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Configuration A  (700MHz, ISD=1732m)                      Configuration C (LMLC, 700MHz, ISD=6000m)
Figure 2-1 Downlink SINR for Rural-eMBB in Configuration A and C
Observation 3: A reasonable down electronic tilt of the BS antenna can improve the DL SINR for Rural-eMBB test environment in Configuration A and Configuration C.

Proposal 4: For IMT-2020 self-evaluation, applying an antenna electronic tilt of 10 degrees optimizes the DL SINR in Rural-eMBB’s configuration with 700MHz, while a tilt of 7 degrees is optimal for LMLC’s configuration.
On the other hand,  with regard to Dense urban-eMBB test environemnt, results of BS antenna electronic tilts can be seen in Figure 2-2, which the simulated degrees is from 102 to 112. However, by observing these SINR distribution curves of varying degrees, the difference is not obvious. A one of main reasons is the inter-sites distance (ISD) is not much larger, 200 meters, than other large coverage test environments, like Rural-eMBB test environment. 
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Configuration A (4GHz)

Figure 2-2 Downlink SINR for Dense urban-eMBB in Configuration A
Observation 4: A down electronic tilt of the BS antenna cannot obviously improve the DL SINR for Dense urban-eMBB test environment in Configuration A. 
3 Conclusion

In this document, we provide our initial consideration on additional evaluated parameters and details, which can be used in the self-evaluation IMT-2020 submission. 
Observation1: The evaluation is to show the excellent performance of both NR and LTE-A with practical assumptions against the ITU-R’s IMT-2020 minimum requirements.

Observation2: At least TDD should be evaluated for carry frequency 4GHz.

Observation3: A reasonable down electronic tilt of the BS antenna can improve the DL SINR for Rural-eMBB test environment in Configuration A and Configuration C.
Observation4: A down electronic tilt of the BS antenna cannot obviously improve the DL SINR for Dense urban-eMBB test environment in Configuration A. 

Proposal 1: For different scenarios, different assumptions may be considered.
Proposal 2: Antenna configuration: best antenna configuration for each scenario shall be selected. Also consider:

· DL and UL antenna configurations should be consistent, 
· If a specific configuration is used in UL, then it is used in DL, too.

Proposal 3: Try to make agreements on how to consolidate the value from multiple results from companies
· For ITU submission, performance with non-ideal channel estimation shall be captured.

· Introduce some common assumptions among companies for averaging the results.
Proposal 4: For IMT-2020 self-evaluation, applying an antenna electronic tilt of 10 degrees optimizes the DL SINR in Rural-eMBB’s configuration with 700MHz, while a tilt of 7 degrees is optimal for LMLC’s configuration.
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Annex 

Table A-1 Evaluation Configuration for Rural-eMBB Test environment
	Rural - eMBB
	Config. A
	Config. C

	
	
	(LMLC)

	Carrier frequency for evaluation
	700 MHz
	700 MHz

	BS antenna height
	35 m
	35 m

	Total transmit power per TRxP
	46 dBm for 10 MHz bandwidth
	46 dBm for 10 MHz bandwidth

	UE power class
	23 dBm
	23 dBm

	Percentage of high loss and low loss building type
	100% low loss (applies to Channel model B)
	100% low loss (applies to Channel model B)

	Inter-site distance
	1732 m
	6000 m

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

	
	
	

	
	+45°, -45° polarization
	+45°, -45° polarization

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

	Number of UE antenna elements
	2Tx/Rx, (M,N,P,Mg,Ng) = (1,1,2,1,1)
	4Tx/Rx, (M,N,P,Mg,Ng) = (1,2,2,1,1), (dH,dV) = (0.5, N/A)λ

	
	
	

	
	0°,90° polarization
	0°,90° polarization

	Number of TXRU per UE
	2TXRU (1-to-1 mapping)
	4TXRU (1-to-1 mapping)

	Device deployment
	50% indoor, 50% outdoor (in car)
	40% indoor,

	
	Randomly and uniformly distributed over the area
	40% outdoor (pedestrian), 20% outdoor (in-car)

	
	
	Randomly and uniformly distributed over the area

	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: 3 km/h;
	Indoor users: 3 km/h;

	
	Outdoor users (in-car): 120 km/h;
	Outdoor users (pedestrian): 3 km/h;

	
	
	Outdoor users (in-car): 30 km/h

	Inter-site interference modeling
	Explicitly modelled
	Explicitly modelled

	BS noise figure
	5 dB
	5 dB

	UE noise figure
	7 dB
	7 dB

	
	(NOTE: this parameter is different from TR38.802)
	(NOTE: this parameter is different from TR38.802)

	BS antenna element gain
	8 dBi
	8 dBi

	BS antenna element pattern
	See Table 1 in Section 3.6
	See Table 1 in Section 3.6

	UE antenna element gain
	0 dBi
	0 dBi

	UE antenna element pattern
	Omni-directional
	Omni-directional

	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 TRxP
	10 UEs per TRxP

	UE antenna height
	1.5 m
	1.5 m

	Channel model variant
	
	

	
	Channel model B
	Channel model B

	
	
	

	TRxP number per site
	3
	3

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

	Electronic tilt
	[7-12] in LCS
	[3-8] in LCS

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

	TRxP boresight
	30 / 150 / 270 degrees
	30 / 150 / 270 degrees

	
	
	

	UT attachment
	Based on RSRP (formula (8.1-1) in TR36.873) from port 0
	Based on RSRP (formula (8.1-1) in TR36.873) from port 0

	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


Table A-2 Evaluation Configuration for Dense Urban-eMBB Test environment
	Dense Urban - eMBB
	Config. A

	Carrier frequency for evaluation
	1 layer (Macro) with 4 GHz

	BS antenna height
	25 m

	Total transmit power per TRxP
	41 dBm for 10 MHz bandwidth

	UE power class
	23 dBm

	Percentage of high loss and low loss building type
	20% high loss, 80% low loss (applies to Channel model B)

	Inter-site distance
	200 m

	Number of antenna elements per TRxP
	128Tx/Rx, (M,N,P,Mg,Ng) = (8,8,2,1,1), (dH,dV) = (0.5, 0.8)λ

	
	

	
	+45°, -45° polarization

	Number of TXRU per TRxP
	16TXRU, (Mp,Np,P,Mg,Ng) = (1,8,2,1,1)

	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)

	
	Randomly and uniformly distributed over the area under Macro layer

	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 1 in Section 3.6

	UE antenna element gain
	0 dBi

	UE antenna element pattern
	Omni-directional

	Thermal noise level
	-174 dBm/Hz

	Traffic model
	Full buffer

	Simulation bandwidth
	10 MHz

	UE density
	10 UEs per 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

	TRxP number per site
	3

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

	Electronic tilt
	102/104/106/108/110/112

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

	TRxP boresight
	30 / 150 / 270 degrees

	
	

	UT attachment
	Based on RSRP (formula (8.1-1) in TR36.873) from port 0

	
	

	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
	For direction of TRxP analog beam steering (in LCS):

	(Constraints for the range of selective analog beams per TRxP)
	Azimuth angle φi = [-5*pi/16, -3*pi/16, -pi/16, pi/16, 3*pi/16, 5*pi/16]

	
	

	
	

	
	NOTE: azimuth=(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)

	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


