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1 Introduction
[bookmark: _Hlk505938201]At RAN#75 meeting, new Study Item on Self Evaluation towards IMT-2020 submission was approved [1], Self-evaluation will provide the performance towards all the ITU-R IMT-2020 requirements as defined in Report ITU-R M.2410 [2]. According to Report ITU-R M.2412 [3], the evaluator shall perform the following steps in order to evaluate the reliability requirement using system-level simulation followed by link-level simulations.
Step 1: 	Run downlink or uplink full buffer system-level simulations of candidate RITs/SRITs using the evaluation parameters of Urban Macro-URLLC test environment see § 8.4.1, and collect overall statistics for downlink or uplink SINR values, and construct CDF over these values.
Step 2:	Use the CDF for the Urban Macro-URLLC test environment to save the respective 5th percentile downlink or uplink SINR value.
Step 3:	Run corresponding link-level simulations for either NLOS or LOS channel conditions using the associated parameters in the Table 8-X2 of this report, § 8.4, to obtain success probability, which equals to (1-Pe), where Pe is the residual packet error ratio within maximum delay time as a function of SINR taking into account retransmission.
Step 4:	The proposal fulfils the reliability requirement if at the 5th percentile downlink or uplink SINR value of Step 2 and within the required delay, the success probability derived in Step 3 is larger than or equal to the required success probability. It is sufficient to fulfil the requirement in either downlink or uplink in either NLOS or LOS channel conditions.
In RAN1 #93 meeting, the URLLC evaluation method and parameters are agreed in R1-1807760 and basically there are two alternative methods for link level simulation to derive reliability under a given SINR:
· Alternative 1: The link level simulation (LLS) is conducted for onetime transmission of related physical channel (PDCCH, PDSCH, PUCCH, PUSCH, etc.), and LLS provides the successful reception ratio of one time transmission of related physical channel under specific SINR. The reliability is derived by the analytical calculation based on the successful reception ratio and the repetition time of the transmission of the related physical channel, etc. Soft combining is not considered; and each transmission is assumed to be independent.
· Alternative 2: The LLS is conducted for N time transmissions (N=1, 2, 3, …) of related physical channel (PDCCH, PDSCH, PUCCH, PUSCH, etc.), and LLS provides the successful reception ratio of N time transmissions (N=1, 2, 3, …) of related physical channel under specific SINR. The reliability is derived by the analytical calculation based on the successful reception ratio and the repetition time of transmission of the related physical channel, etc. Soft combining effect can be included.

[bookmark: _Hlk521419560]In this contribution, we provide our initial link-level simulation results for reliability in URLLC scenario and alternative 2 with soft combining effect included is used to increase reliability.
2 [bookmark: _Hlk521419712]Metric, requirement and evaluation
The reliability is defined as the success probability of transmitting a layer 2/3 packet within a required maximum time, which is the time it takes to deliver a small data packet from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface at a certain channel quality.
The minimum requirement for the reliability is 1-10-5 success probability of transmitting a layer 2 PDU (protocol data unit) of 32 bytes within 1 ms in channel quality of coverage edge for the Urban Macro-URLLC test environment, assuming small application data (e.g. 20 bytes application data + protocol overhead). 
Therefore, the reliability shall be guaranteed within the allowed latency requirement in URLLC scenario. The UL/DL U-plane latency consists of the UE/eNB processing delay, frame alignment and the transmission delay relying on the frame structure, transmission scheme, scheduling unit and UE capability. The downlink grant-based transmission and uplink grant free transmission would achieve the same latency on condition that the uplink symbols: downlink symbols = 1:1. However, for uplink grant-based transmission, the delay for scheduling request and resource acquisition shall be considered as well such that it would be harder to satisfy the latency requirement.    Therefore, at first step, we need to find a combination of typical frame structure and transmission scheme that can fulfill the latency requirements. For purpose of latency reduction in FR1, a typical DL/UL assignment with 0.5ms periodicity and 60kHz subcarrier spacing is assumed as shown in fig.1. As for transmission scheme, downlink grant-based transmission and uplink grant-free transmission shall be expected. Besides that, mini-slot scheduling could be applied to reduce latency and repetitions shall be used to increase reliability. To fulfill latency and reliability requirement simultaneously, 4 symbol scheduling with 2 repetitions are assumed. 
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Figure 1：semi-static DL/UL assignment
Here, we focus on the reliability of uplink transmission in Urban Macro-URLLC scenario and the 5th percentile uplink SINR value is provided in our companion contribution R1-1808849[2]. For Urban Macro-URLLC Config A (4GHz), 5%-tile UL SINR is around 1.65 dB 
Simulation assumptions in LLS are summarized in table 1 and the simulation results are shown in Table 2 and Figure.2. From the simulation results we can see that the packet error rate performance with MCS #10 (QPSK 340/1024 code rate) and #11 (QPSK 378/1024 code rate) in 64 QAM table is 0 and 1.07e-6 under the 5th percentile SINR value, which indicates that the reliability of URLLC can be satisfied.

Table 1 Uplink link-level evaluation parameters
	Parameters
	Value

	Carrier frequency
	4 GHz

	PRB
	5

	Channel coding 
	LDPC

	Channel
	TDL-C

	SCS
	60 kHz (NCP)

	MCS and TBS 
	MCS #10 #11 32 bytes

	Channel estimation
	Realistic

	HARQ
	RV: 0 3 0 3

	PUSCH mapping type
	Type B, 4 OFDM symbol

	Repetition number
	2

	Retransmission
	No

	DMRS
	Config. 1, One symbol front loaded DMRS

	Antenna 
	2Tx 8Rx

	Transmission scheme
	1 layer 2 port codebook based


Table 2 Uplink link-level evaluation results
	Packet error rate with 4 symbol*2 repetition RV{0,3}

	SINR/dB
	-5
	-4
	-3
	-2
	-1
	0

	MCS #10
	0.0117
	0.0021
	0.000325
	0.00005
	7.69E-06
	0

	MCS #11
	0.0242
	0.0082
	0.0013
	0.000137
	0.000015
	1.07E-06
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Figure 2: Packet error rate for uplink URLLC transmission
Conclusion
In this contribution, the initial link-level simulation results for reliability in URLLC scenario are provided which shows that the reliability of uplink URLLC transmission can be satisfied under the 5th percentile SINR value in 2Tx8Rx scenario with 4 symbol and 2 repetition grant-free transmissions.
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