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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. Furthermore, in RAN1 #96, evaluated results with Channel model B was provided from ZTE. 
In this contribution, UL evaluation configuration, detail and updated results on Reliability are introduced for Channel model A.
Evaluation results for Reliability
System-level simulation for Urban Macro-URLLC test environment
Based on [3][4], we simulated uplink SINR CDF distribution for obtaining values of 5 percentile CDF by system-level simulation in Urban macro-URLLC test environments. Moreover, pre-processing SINR is considered below results.
PUSCH:
[bookmark: _GoBack][image: ]
Figure 2-1 the Uplink SINR distribution of PUSCH 

Table 2-1 5% SINR values of PUSCH in Urban Macro-URLLC test environment
	Test environment
	Antenna pattern
	Antenna configuration for pre-processing SINR
	Power control parameters
	5% CDF
(dB)

	
	
	
	
	ModelA

	Urban Macro–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= -60dBm, Alpha=0.6>
	-5.57

	Urban Macro–eMBB
Config B
	64Rx cross-polarized antenna
(M,N,P,Mg,Ng) (8,4,2,1,1)
	8TXRU 
(Mp,Np,P,Mg,Ng) (1,4,2,1,1)
	
<P0= -81dBm, Alpha=0.8>

	-2.36


Observation 1: Applying about -5.57dB of modelA to save the respective 5th-percentile SINR value of PUSCH in configurations A of Urban Macro-URLLC test environment.
Observation 2: Applying about -2.36dB of modelA to save the respective 5th-percentile SINR value of PUSCH in configurations B of Urban Macro-URLLC test environment.
[bookmark: OLE_LINK4]Link-level simulation for Urban Macro-URLLC test environment
Based on [4], Alternative 1 (without soft combination) is used.
Table 2-2 Successful probability notations for various events
	Successful Probability
	Description

	P0
	Successful probability of SR detection

	P1
	Successful probability of PDCCH transmission

	P2
	Successful probability of PDSCH/PUSCH transmission

	P3
	Successful probability of PUCCH NACK detection

	P4
	Successful probability of PUCCH DTX detection

	P
	Total reliability (successful probability) for DL or UL


UL reliability 
One complete UL transmission without grant contains M transmission of PUSCH, a  PDCCH and N transmission of PUSCH. For K times of such UL transmissions, the total reliability can be expressed as:

                 (1)
To reduce latency, i.e. K=1, the formula (1) can be simplified to:

                               (2)
Table 2-3 UL reliability results
	Test environment
	5%-tile SINR
	P2
	Total Reliability
(M=2)

	Urban Macro–eMBB
ConfigA modelA
	-5.57
	0.9996
	99.999984%

	Urban Macro–eMBB
ConfigB modelA
	-2.36
	0.999965
	99.99999988%


Observation 3: ITU-R defined technical performance requirement on Reliability can be met with NR.
Conclusion
In this document, we provide our considerations on Reliability of evaluation towards IMT-2020 submission. 
Observation 1: Applying about -5.57dB of modelA to save the respective 5th-percentile SINR value of PUSCH in configurations A of Urban Macro-URLLC test environment.
Observation 2: Applying about -2.36dB of modelA to save the respective 5th-percentile SINR value of PUSCH in configurations B of Urban Macro-URLLC test environment.
Observation 3: ITU-R defined technical performance requirement on Reliability can be met with NR.
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Appendix 
Table A-1 System level configuration parameters of PUSCH for Reliability 
	Parameter
	Value

	Test environment
	Urban macro-URLLC

	Evaluation configuration
	Configuration A
	Configuration B

	Channel model
	UMa_A
	UMa_A

	Subcarrier spacing
	30 kHz
	30 kHz

	Symbols number per slot
	14
	14

	ISD
	500 m
	500 m

	Carrier Frequency
	4 GHz
	700 MHz

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

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

	Electronic tilt
	99 deg in LCS
	99 deg in LCS

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

	Number of antenna elements per TRxP
	192Rx
cross-polarized antenna
(M,N,P,Mg,Ng) = (12,8,2,1,1)
	64Rx
cross-polarized antenna
(M,N,P,Mg,Ng) =
(8,4,2,1,1)

	
	
	

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

	
	
	

	Number of antenna elements per UE
	1Tx with 0°,90° polarization
	1Tx with 0°,90° polarization

	Device deployment
	20% indoor, 80% outdoor 
	20% indoor, 80% outdoor

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

	UE speeds of interest
	Indoor users: 3 km/h;
Outdoor users: 30 km/h;
	Indoor users: 3 km/h;
Outdoor users : 30 km/h;

	BS noise figure
	5 dB
	5 dB

	UE noise figure
	7 dB
	7 dB

	UE power class
	23 dBm
	23 dBm

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



Table A-2 Link level configuration parameters for Reliability 
	Parameter
	Value

	Test environment
	Urban macro-URLLC

	Evaluation configuration
	Configuration A
	Configuration B

	Channel model
	TDL-iii，363ns
	TDL-iii，363ns

	Subcarrier spacing
	30 kHz
	30 kHz

	Symbols number per slot
	14
	14

	Carrier frequency
	4GHz
	700MHz

	Antenna config
	UL：1T8R
	UL：1T8R

	Antenna pattern
	0dB omni-directional gain

	PUSCH modulation and coding
	LDPC with code rate 0.1, QPSK

	Packet size
	256bit

	DMRS configuration
	Type 1, 1 symbol DMRS
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