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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, At RAN1 #92, some features of system-level simulation in eMBB have been approved. In this contribution, some evaluation results on Mobility are listed for part of UL system-level simulation.
Evaluation results for Mobility
System-level simulation
Based on [3][4], we simulated uplink SINR CDF distribution for obtaining values of 50 percentile CDF by system-level simulation in all three eMBB test environments. Moreover, we also evaluated the influence of power control parameters to 50 percentile point of uplink SINR CDF distribution in each test environment.
More importantly, it is necessary to keep inconsistency system-level configuration between Spectrum efficiency and mobility, although ITU-R does not mentioned it. The advantage is more reasonable self-evaluation results in eMBB usage scenario.
Proposal 1: For mobility system-level simulation, related configuration(s) should keep same with other eMBB evaluation by system simulation.
A. Indoor hotspot-eMBB test environment
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Figure 2-1 the Uplink SINR distribution of Indoor hotspot-eMBB test environment

	Test environment
	Antenna pattern
	Power control parameters
	50% CDF
(dB)

	
	
	
	ModelA
	ModelB

	Indoor Hotspot–eMBB
Config A
	32Rx cross-polarized antenna
(M,N,P,Mg,Ng) (4,4,2,1,1)
8TXRU
(Mp,Np,P,Mg,Ng) (4,1,2,1,1)
	<P0= -106dBm, Alpha=1>
	5.99
	7.65

	
	
	<P0= -81dBm, Alpha=0.8>
	10.34
	11.82

	
	
	<P0= -60dBm, Alpha=0.6>
	11.22
	12.4


Table 2-1 UL SINR distribution of Indoor hotspot-eMBB test environment
Observation 1: Applying about 11.22/12.4dB to save the respective 50th-percentile SINR value in the indoor hotspot-eMBB modelA/B test environment.
Proposal 2: For indoor hotspot-eMBB test environment, P0= -60dBm, Alpha=0.6 is appreciated for evaluated Mobility in the part of system-level simulation.
B. Dense urban-eMBB test environment
[image: ][image: ]
Figure 2-2 the Uplink SINR distribution of Dense Urban-eMBB test environment
	Test environment
	Antenna pattern
	Power control parameters
	50% CDF
(dB)

	
	
	
	ModelA
	ModelB

	Dense Urban–eMBB
Config A
	192Rx cross-polarized antenna
(M,N,P,Mg,Ng) (12,8,2,1,1)
8TXRU
(Mp,Np,P,Mg,Ng) (4,1,2,1,1)
	<P0= -106dBm, Alpha=1>
	10.6
	9.55

	
	
	<P0= -81dBm, Alpha=0.8>
	12.27
	11.37

	
	
	<P0= -60dBm, Alpha=0.6>
	13.22
	13.2


Table 2-2 UL SINR distribution of Dense Urban-eMBB test environment
Observation 2: Applying about 13.2dB to save the respective 50th-percentile SINR value in the Dense Urban-eMBB test environment.
Proposal 3: For Dense Urban-eMBB test environment, P0= -60dBm, Alpha=0.6 is appreciated for evaluated Mobility in the part of system-level simulation.
C. Rural-eMBB test environment
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Figure 2-3 the Uplink SINR distribution of Rural-eMBB ConfigA test environment
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Figure 2-4 the Uplink SINR distribution of Rural-eMBB ConfigB test environment
	Test environment
	Antenna pattern
	Power control parameters
	50% CDF
(dB)

	
	
	
	Model A
	Model
B

	Rural–eMBB
Config A
	16Rx cross-polarized antenna
(M,N,P,Mg,Ng) (8,1,2,1,1)
2TXRU
(Mp,Np,P,Mg,Ng) (1,1,2,1,1)
	<P0= -106dBm, Alpha=1>
	6.07
	5.99

	
	
	<P0= -81dBm, Alpha=0.8>
	8.46
	8.0

	
	
	<P0= -60dBm, Alpha=0.6>
	9.36
	9.14

	Rural–eMBB
Config B
	192Rx cross-polarized antenna
(M,N,P,Mg,Ng) (12,8,2,1,1)
8TXRU
(Mp,Np,P,Mg,Ng) (4,1,2,1,1)
	<P0= -106dBm, Alpha=1>
	9.82
	9.85

	
	
	<P0= -81dBm, Alpha=0.8>
	11.12
	10.91

	
	
	<P0= -60dBm, Alpha=0.6>
	11.24
	11.07


Table 2-3 UL SINR distribution of Rural-eMBB test environment
Observation 3: Applying about 9.36/9.14dB to save the respective 50th-percentile SINR value in the Rural-eMBB ConfigA modelA/B test environment.
Observation 4: Applying about 11.24/11.07dB to save the respective 50th-percentile SINR value in the Rural-eMBB ConfigB modelA/B test environment.
Proposal 4: For Rural-eMBB test environment, P0= -60dBm, Alpha=0.6 is appreciated for evaluated Mobility in the part of system-level simulation.
D. The mean value of ZoD spread
Based on UE dropping in system level simulation，we also obtain the CDF of the mean value of ZoD spread for both Dense Urban– eMBB and Rural – eMBB usage scenario for UL mobility, which can be found below table 2-4, related simulation assumption also can be found the attachment.
	Test environment
	mean value of LOS 
ZoD spread
	mean value of NLOS
ZoD spread

	Dense urban–eMBB Config A
	3.06
	4.28

	Rural–eMBB Config A
	1.26
	1.42

	Indoor-eMBB Config A
	1.02
	1.08


Table 2-4
Observation 5: 1.02degree/ and 1.08degree are 50%-tile point of LOS CDF, and NLOS CDF, respectively, in both model a and model b of Indoor-eMBB with 4GHz
Observation 6: 3.05/3.06degree/ and 4.25/4.31degree are 50%-tile point of LOS CDF, and NLOS CDF, respectively, in model a/b of Dense urban-eMBB with 4GHz
Observation 7: 1.26/1.264 degree/ and 1.41/1.42degree are 50%-tile point of LOS CDF, and NLOS CDF, respectively, in model a/b of Rural-eMBB with 700MHz
Link-level simulation
To obtain link data rate for mobility, uplink link-level simulations for the following test environment for NLOS channel conditions using the associated speeds is evaluated. Initial evaluation results of normalized traffic channel link data rate are provided for uplink in Table 2-5.

Table 2-5 Uplink normalized traffic channel link data rate
	Test environment
	Normalized traffic channel link data rate (Bit/s/Hz)

	
	Channel model a
	Channel model b

	Dense Urban – eMBB 4GHz, 30 km/h
NLOS, 30kHz SCS, 2*8 SIMO
	4.85
	3.552

	Rural – eMBB 700MHz, 120 km/h
NLOS, 15kHz, 2*2 SIMO
	1.56
	1.542

	Rural – eMBB 700MHz, 500 km/h
NLOS, 15kHz, 2*2 SIMO
	1.28
	1.21

	Rural – eMBB 4GHz, 120 km/h
NLOS, 30kHz, 2*8 SIMO
	2.68
	2.41

	Rural – eMBB 4GHz, 500 km/h
NLOS, 15kHz, 2*8 SIMO
	1.56
	1.48



Compare the normalized traffic channel link data rate with the requirement; it is observed that NR can fulfil the mobility requirements for Dense Urban-eMBB and Rual-eMBB test environment in 4GHz and 700MHz.
Conclusion
In this document, we provide our considerations on both Mobility and Reliability of evaluation towards IMT-2020 submission. 
Observation 1: Applying about 11.2/12.4dB to save the respective 50th-percentile SINR value in the indoor hotspot-eMBB modelA/B test environment.
Observation 2: Applying about 13.2dB to save the respective 50th-percentile SINR value in the Dense Urban-eMBB test environment.
Observation 3: Applying about 9.36/9.14dB to save the respective 50th-percentile SINR value in the Rural-eMBB ConfigA modelA/B test environment.
Observation 4: Applying about 11.24/11.07dB to save the respective 50th-percentile SINR value in the Rural-eMBB ConfigB modelA/B test environment.
Observation 5: 1.02degree/ and 1.08degree are 50%-tile point of LOS CDF, and NLOS CDF, respectively, in both model a and model b of Indoor-eMBB with 4GHz
Observation 6: 3.05/3.06degree/ and 4.25/4.31degree are 50%-tile point of LOS CDF, and NLOS CDF, respectively, in model a/b of Dense urban-eMBB with 4GHz
Observation 7: 1.26/1.264 degree/ and 1.41/1.42degree are 50%-tile point of LOS CDF, and NLOS CDF, respectively, in model a/b of Rural-eMBB with 700MHz
Proposal 1: For mobility system-level simulation, related configuration(s) should keep same with other eMBB evaluation by system simulation.
Proposal 2: For indoor hotspot-eMBB test environment, P0= -60dBm, Alpha=0.6 is appreciated for evaluated Mobility in the part of system-level simulation.
Proposal 3: For Dense Urban-eMBB test environment, P0= -60dBm, Alpha=0.6 is appreciated for evaluated Mobility in the part of system-level simulation.
Proposal 4: For Rural-eMBB test environment, P0= -60dBm, Alpha=0.6 is appreciated for evaluated Mobility in the part of system-level simulation.
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Appendix 
Table A-1 UL system level configuration parameters for Mobility 
	Parameter
	Value
	Value
	Value

	Test environment
	Indoor Hotspot  – eMBB
	Dense Urban – eMBB
	Rural – eMBB

	Evaluation configuration
	Configuration A
	Configuration A
	Configuration A/B

	Channel model
	InH_A/B
	UMa_A/B
	RMa_A/B

	Subcarrier spacing
	30 kHz
	30 kHz
	30 kHz

	Symbols number per slot
	14
	14
	14

	ISD
	20 m
	200 m
	1732 m

	Carrier Frequency
	4 GHz
	4 GHz
	700 MHz/4GHz

	Total transmit power per TRxP
	21 dBm for 10MHz bandwdith
	41 dBm for 10MHz bandwdith
	46 dBm for 10MHz bandwdith

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

	Electronic tilt
	90deg in LCS
	105 deg in LCS
	100 deg in LCS

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

	Number of antenna elements per TRxP
	32Rx
cross-polarized antenna
(M,N,P,Mg,Ng) = (4,4,2,1,1)
	192Rx cross-polarized antenna
(M,N,P,Mg,Ng)= (12,8,2,1,1)
	16Rx cross-polarized antenna
(M,N,P,Mg,Ng)= (8,1,2,1,1)

	
192Rx cross-polarized antenna
(M,N,P,Mg,Ng)= (12,8,2,1,1)


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

	2RXRU
(Mp,Np,P,Mg,Ng) = (1,1,2,1,1)
	
8RXRU
(Mp,Np,P,Mg,Ng) = (4,1,2,1,1)


	Number of antenna elements per UE
	2Tx with 0°,90° polarization
	2Tx with 0°,90° polarization
	2Tx with 0°,90° polarization

	Device deployment
	100% indoor
	80% indoor, 20% outdoor (in car)
	50% indoor, 50% outdoor (in car)

	
	Randomly and uniformly distributed over the area
	Randomly and uniformly distributed over the area under Macro layer
	Randomly and uniformly distributed over the area

	UE speeds of interest
	10 km/h
	
30 km/h
	
120 km/h

	BS noise figure
	5 dB
	5 dB
	5 dB

	UE noise figure
	7 dB
	7 dB
	7 dB

	UE power class
	23 dBm
	23 dBm
	23 dBm

	UL PC parameter
	P0= -106，Alpha=1
P0= -81，Alpha=0.8
P0= -60，Alpha=0.6
	P0= -106，Alpha=1
P0= -81，Alpha=0.8
P0= -60，Alpha=0.6
	P0= -106，Alpha=1
P0= -81，Alpha=0.8
P0= -60，Alpha=0.6



Table A-2 UL Link level configuration parameters for Mobility in Rural-eMBB 
	Parameters
	Rural
	Rural
	Rural
	Rural

	
	NR, 700 MHz, 120km/h
	NR, 700 MHz, 500km/h
	NR, 4GHz, 120km/h
	NR, 4GHz, 500km/h

	Waveform
	CP-OFDM
	CP-OFDM
	CP-OFDM
	CP-OFDM

	Evaluated service profiles
	Aligned with reference
	Aligned with reference
	Aligned with reference
	Aligned with reference

	Simulation bandwidth
	Aligned with reference
	Aligned with reference
	Aligned with reference
	Aligned with reference

	Number of users in simulation
	Aligned with reference
	Aligned with reference
	Aligned with reference
	Aligned with reference

	Link-level Channel model
	NLOS: CDL-iii
	NLOS: CDL-iii
	NLOS: CDL-iii
	NLOS: CDL-iii

	
	-
	-
	-
	-

	UE speed
	120 km/h
	500 km/h
	120 km/h
	500 km/h

	Subcarrier spacing
	15 kHz
	30 kHz
	30 kHz
	30 kHz

	Symbols number per slot
	Aligned with reference
	Aligned with reference
	Aligned with reference
	Aligned with reference

	Antenna configuration at TRxP
	2R, (1,1,2,1,1; 1,1)
	2R, (1,1,2,1,1; 1,1)
	8R, (1,4,2,1,1; 1,4)
	8R, (1,4,2,1,1; 1,4)

	Antenna configuration at UE
	2T, (1,1,2,1,1; 1,1)
	2T, (1,1,2,1,1; 1,1)
	2T, (1,1,2,1,1; 1,1)
	2T, (1,1,2,1,1; 1,1)

	TXRU pattern at TRxP
	0dBi Omni
	0dBi Omni
	0dBi Omni
	0dBi Omni

	TXRU pattern at UE
	0dBi Omni
	0dBi Omni
	0dBi Omni
	0dBi Omni

	Transmission mode
	SIMO
	SIMO
	SIMO
	SIMO

	Transmission rank
	Rank 1
	Rank 1
	Rank 1
	Rank 1

	UL precoder
	-
	-
	-
	-

	TRxP receiver type
	Aligned with reference
	Aligned with reference
	Aligned with reference
	Aligned with reference

	Channel estimation
	LMMSE
	LMMSE
	MMSE
	MMSE

	Number of subcarriers per PRB
	Aligned with reference
	Aligned with reference
	Aligned with reference
	Aligned with reference

	Data allocation
	14 symbol slots, with 8 RB allocated
	14 symbol slots, with 8 RB allocated
	14 symbol slots, with 8 RB allocated
	14 symbol slots, with 8 RB allocated

	Channel coding scheme
	LDPC
	LDPC
	LDPC
	LDPC

	Link adaptation
	Yes
	Yes
	Yes
	Yes

	HARQ
	Max 4 HARQ tansmissions
	Max 4 HARQ tansmissions
	Max 4 HARQ tansmissions
	Max 4 HARQ tansmissions

	DMRS configuration
	2 symbol DMRS (front loaded and one additional) with configuration type 1, no FDM with data and full power utilization in DMRS symbols
	2 symbol DMRS (front loaded and one additional) with configuration type 1, no FDM with data and full power utilization in DMRS symbols
	2 symbol DMRS (front loaded and one additional) with configuration type 1, no FDM with data and full power utilization in DMRS symbols
	2 symbol DMRS (front loaded and one additional) with configuration type 1, no FDM with data and full power utilization in DMRS symbols

	Other overhead
	No SRS
No PUCCH
	No SRS
No PUCCH
	No SRS
No PUCCH
	No SRS
No PUCCH



Table A-3 UL Link level configuration parameters for Mobility in Dense urban-eMBB 
	Parameters
	Dense Urban

	Carrier frequency
	4GHz, NR, 30 km/h

	Waveform
	Aligned with reference

	TDD frame structure
	　

	Evaluated service profiles
	Aligned with reference

	Simulation bandwidth
	Aligned with reference

	Number of users in simulation
	Aligned with reference

	Link-level Channel model
	NLOS:CDL-iii

	
	-

	UE speed
	Aligned with reference

	Subcarrier spacing
	30 kHz

	Symbols number per slot
	Aligned with reference

	Antenna configuration at TRxP
	8R, (1,4,2,1,1; 1,4)

	Antenna configuration at UE
	2T, (1,1,2,1,1; 1,1)

	TXRU pattern at TRxP
	0dBi Omni

	TXRU pattern at UE
	0dBi Omni

	Transmission mode
	SIMO

	Transmission rank
	Rank 1

	UL precoder
	-

	TRxP receiver type
	Aligned with reference

	Channel estimation
	MMSE

	Number of subcarriers per PRB
	Aligned with reference

	Data allocation
	14 symbol slots, with 8 RB allocated

	Channel coding scheme
	Aligned with reference

	Link adaptation
	Yes

	HARQ
	Max 4 HARQ tansmissions

	DMRS configuration
	2 symbol DMRS (front loaded and one additional) with configuration type 1, no FDM with data and full power utilization in DMRS symbols

	Other overhead
	No SRS
No PUCCH
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