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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.
Moreover, in this contribution, some considerations on evaluation details of eMBB usage scenarios will be shown for Frequency Range 2 (FR2).
eMBB Usage Scenario
The IMT-2020 eMBB spectral efficiency requirement is three times higher compared to IMT-Advanced. Therefore, it is a challenging requirement to evaluate FR2, and the NR FR2 features that could contribute to the improvement of spectral efficiency should be further considered during the period Release-16 and beyond, although the Release-15 NR MIMO included some features that facilitate utilization of a large number of antenna elements at gNB supporting FR2.
However, it is observed that configuration-2 (30GHz) of Indoor hotspots-eMBB test environment can be evaluated by the Rel-15 MIMO features. Meanwhile, studying NR requirements above 52.6GHz is discussed during the period of Rel-16, and then configuration-3 (70GHz) could be further study at the moment.
On the other hand, configuration-2 (30GHz) of Dense urban-eMBB test environment should be mainly evaluated for final submission, because NR MIMO enhancement has started, including improving MU-MIMO capacity from enhancing Type II CSI feedback, enhancement multi-TRP/panel transmission and multi-beam operation. These above mentioned schemes effectively strengthen the system performance in Dense urban-eMBB test environment.
Observation 1: In order to meet final submission, configuration-2 (30GHz) of Dense urban-eMBB test environment should be mainly evaluated during the period of Rel-16
Indoor Hotspot-eMBB in Frequency Range 2
In this section, the results for FR2 (30GHz) is presented for Indoor Hotspot eMBB (downlink and uplink). The detailed overhead assumptions and system level simulation assumptions are presented in Appendix. 
Table2-1 DL spectral efficiency evaluation in the Indoor Hotspot – eMBB Config B
	Indoor Hotspot – eMBB 
Configuration B(30GHz)
	Average spectral efficiency 
(bit/s/Hz/TRxP)
	5th percentile spectral efficiency
(bit/s/Hz)

	
	TDD
	ITU Requirement
	TDD
	ITU Requirement

	128Tx cross-polarized antenna
(M,N,P,Mg,Ng) (8,8,2,1,1)
32TXRU
(Mp,Np,P,Mg,Ng) (4,4,2,1,1)
	16Rx cross-polarized antenna
(M,N,P,Mg,Ng)  (2,4,2,1,2)
8RXRU
(Mp,Np,P,Mg,Ng)  (1,2,2,1,1)
	12.88
	9
	0.439
	0.3



Table2-2 UL spectral efficiency evaluation in the Indoor Hotspot – eMBB Config B
	Indoor Hotspot – eMBB 
Configuration B(30GHz)
	Average spectral efficiency 
(bit/s/Hz/TRxP)
	5th percentile spectral efficiency
(bit/s/Hz)

	
	TDD
	ITU Requirement
	TDD
	ITU Requirement

	128Rx cross-polarized antenna
(M,N,P,Mg,Ng) (8,8,2,1,1)
32TXRU
(Mp,Np,P,Mg,Ng) (4,4,2,1,1)
	16Tx cross-polarized antenna
(M,N,P,Mg,Ng)  (2,4,2,1,2)
8TXRU
(Mp,Np,P,Mg,Ng)  (1,2,2,1,1)
Omni
	8.39
	6.75
	0.355
	0.21


It can be seen from the above tables that the IMT-2020 requirement of 0.3 bits/s/Hz for 5th percentile downlink spectral efficiency and 9 bits/s/Hz for downlink average spectral efficiency is fulfilled by NR Indoor Hotspot-eMBB test environment for in FR2. Meanwhile, the IMT-2020 requirement of 0.21 bits/s/Hz for 5th percentile uplink spectral efficiency and 6.75 bits/s/Hz for average uplink spectral efficiency is easily fulfilled.
[bookmark: _Toc494749283]Observation 2: IMT-2020 requirements on uplink spectral efficiency can be fulfilled for configuration B of Indoor Hotspot-eMBB test environment in the NR.
Conclusion
In this document, we provide our considerations on evaluated detail towards IMT-2020 submission. 
Observation 1: In order to meet final submission, configuration-2 (30GHz) of Dense urban-eMBB test environment should be mainly evaluated during the period of Rel-16
Observation 2: IMT-2020 requirements on uplink spectral efficiency can be fulfilled for configuration B of Indoor Hotspot-eMBB test environment in the NR.
References
[1] RP-171451, “New Study Item on Self Evaluation towards IMT-2020 Submission”, RAN#75, Ericsson et al.
[bookmark: _Ref494452764][2] Report ITU-R M.2410 - Minimum requirements related to technical performance for IMT-2020 radio interface(s).
[bookmark: _Ref494454569][3] Report ITU-R M.2412 - Guidelines for evaluation of radio interface technologies for IMT-2020.Report ITU-R M.2412 - Guidelines for evaluation of radio interface technologies for IMT-2020.
Appendix 
Table-A1 system level configuration parameters for DL Indoor Hotspot-eMBB 30GHz  
	Parameter
	Value

	Test environment
	Indoor Hotspot  – eMBB

	Evaluation configuration
	Configuration A

	Channel model
	InH_B

	Subcarrier spacing
	TDD：60 kHz

	Symbols number per slot
	14

	ISD
	20 m

	Carrier Frequency
	30 GHz

	System bandwidth
	80MHz

	Transmit power per TRxP
	[bookmark: _GoBack] 21 dBm

	Mechanic tilt
	180deg in GCS (pointing to the ground)

	Electronic tilt
	90deg in LCS

	UT attachment
	Based on RSRP (formula) from CRS port 0

	Scheduling
	MU-PF

	MIMO mode
	MU-MIMO with rank 4 adaptation per user
Maximum MU layer = 12

	BS receiver type
	MMSE-IRC

	Number of antenna elements per TRxP
	128Tx cross-polarized antenna
(M,N,P,Mg,Ng) (8,8,2,1,1)

	Number of TXRU per TRxP
	32TXRU
(Mp,Np,P,Mg,Ng) (4,4,2,1,1)

	Number of antenna elements per UE
	16Rx cross-polarized antenna
(M,N,P,Mg,Ng)  (2,4,2,1,2)

	Number of RXRU per UE
	8RXRU
(Mp,Np,P,Mg,Ng)  (1,2,2,1,1)

	Device deployment
	80% indoor, 20% outdoor (in car)
Randomly and uniformly distributed over the area under Macro layer

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

	BS noise figure
	7 dB

	UE noise figure
	10 dB

	RB number 
	105

	Modulation 
	Up to 256QAM 

	Coding on PDSCH 
	LDPC

	Overhead 
	32.14%

	Precoder derivation
	Non-precoded SRS based

	Beam set at TRxP
	For direction of TRxP analog beam steering (in LCS):
Azimuth angle φi = [-3*pi/8, -1*pi/8, 1*pi/8, 3*pi/8]
Zenith angle θj = 
[pi/4  3*pi/4]

	Beam set at UE
	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];



Table-A2 system level configuration parameters for UL Indoor Hotspot-eMBB 30GHz
	Parameter
	Indoor Hotspot  – eMBB

	Evaluation configuration
	Configuration B

	Channel model
	InH_A/B

	Subcarrier spacing
	Configuration B:120kHz

	Symbols number per slot
	14

	Total transmit power per TRxP
	Configuration B:23 dBm for 80 MHz bandwidth

	TDD frame structure
	DSUUD
 S (6D,2G,6U)

	RB number 
	Configuration B:53

	UE power class
	23 dBm

	Modulation 
	Up to 256QAM

	Coding on PDSCH 
	LDPC

	TRxP number per site
	1

	TRxP boresight
	-

	Mechanic tilt
	180 deg in GCS (pointing to the ground)

	Electronic tilt
	90 deg in LCS

	Scheduling
	PF

	MIMO mode
	SU-MIMO 
Maximum support 2 layers/4 layers

	UL Power control
	P_0= -80， Alpha= 0.8

	BS receiver type
	MMSE-IRC

	UL CSI derivation
	SRS(ideal) based, with delay

	UL Codebook
	NR 2Tx/4Tx codebook

	SRS transmission 
	Non-precoded SRS for codebook based

	Waveform
	OFDM

	Maximum power reduction (MPR)
	Outer RBs: 1dBm
Inner RBs: 0dBm

	Traffic model
	Full buffer

	Beam set at TRxP
	For direction of TRxP analog beam steering (in LCS):
Azimuth angle φi = [-3*pi/8, -1*pi/8, 1*pi/8, 3*pi/8]
Zenith angle θj = 
[pi/4  3*pi/4]

	Beam set at UE
	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];

	Overhead
	PUCCH :1 slot with (3 PRB, 14 OS) and  1 slot with (3 PRB, 7 OS)and  2 slots with (1 PRB, 2 OS)
SRS:2OS, 10 slots period
DMRS :2/4/8/12 ports 
GP:2 symbols
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