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1. Introduction
At RAN#77 meeting, the preliminary work plan of self evaluation was agreed in [1], where a three-step plan is made. At RAN#78 meeting, it was agreed in [2] that 3GPP will start Step 2 activity for self evaluation study, which includes the performance evaluation against the eMBB, mMTC and URLLC technical performance requirements as defined in Report ITU-R M.2410 (see [3]). 
According to Report ITU-R M.2412 [4], simulation is needed to evaluate spectral efficiency (average, 5th percentile user), mobility, user experience data rate, connection density and reliability. Some performace requirements, e.g., mobility in eMBB (Indoor Hotspot-eMBB, Dense Urban-eMBB, and Rural-eMBB), reliability in URLLC (Urban Macro – URLLC), and connection density in mMTC (Urban Macro – mMTC), need to be evaluated with both system-level simulation (SLS) and link-level simulation (LLS), wherein SLS is used to provide the overall UL SINR values.
In this contribution, we focus on the reliability evaluation in URLLC scenario, and provide the preliminary SLS evaluation results of UL SINR.

2. Evaluation methodology
In Report ITU-R M.2412 (see[4]), the evaluation method of reliability is defined as following.
	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.




It can be found that both system level simulation (SLS) and link level simulation (LLS) are used to evaluate reliability, wherein, SLS is used to output 5th-percentile uplink/downlink SINR value, which is further used in LLS to evaluate reliability in URLLC scenario (Urban Macro – URLLC).
In this document, we provide the preliminary evaluation results of UL SINR in URLLC scenario. The general evaluation assumptions can be found in [5], while some additional evaluation assumptions are provided in Table 1.

Table 1. Additional SLS evaluation configuration for UL SINR
	UL power control method
	Only open loop UL power control is used, i.e.,

where,  is selected from , , 

	UE density
	10 UEs per TRxP 

	UL SINR calculating method
	Long-term average pre-processing UL SINR is provided, wherein, 
· “pre-processing SINR” means that the SINR is calculated on a Rx antenna port with respect to a Tx antenna port, i.e., only analog beamforming is involved, while digital beamforming is not involved.
· “long-term average” means the SINR values for each UE are first linearly averaged over all scheduled PRBs in one TTI, and then linearly averaged over all TTIs. 

	UL Scheduling method
	Random scheduling is used, while the following rules are applied
(1) all PRB resources are allocated
(2) the PRB resources allocated to each UE are continuous
(3) the transmission power per PRB is decided by open loop UL power control, while the maximum allocated PRB resource number is limited to ensure that the total transmission power over the allocated PRB resources does not exceed the maximum UE power (e.g., 23 dBm)
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[bookmark: _Ref505947168]Figure 1. UL SINR distribution for Urban Macro-URLLC Config A with Channel ModelA.
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Figure 2. UL SINR distribution for Urban Macro-URLLC Config A with Channel ModelB

[bookmark: _GoBack]For Urban Macro-URLLC test environment, the UL SINR CDF curves are given in Figure 1~2, and three typical UL power control parameters, e.g., , , , are used and compared. From the simulation results, it can be seen that UL power control parameters have significant impact on UL SINR CDF, and companies need to provide the chosen UL power control parameters along with their simulation results. It also can be seen that  provides balanced cell edge and cell average performance.

Observation 1:  UL power control parameter has significant impact on UL SINR distribution for URLLC scenario, and companies need to provide their chosen UL power control parameters along with their simulation results. For Urban Macro-URLLC test environments,   provides balanced cell edge and cell average performance.

Table 2 summarized the 5%-tile UL SINR values in URLLC scenario using UL power control parameter . 
Table 2. 5%-tile UL SINR (dB) values in URLLC scenario
	Test environment
	Config
	Channel Model
	Power control parameters
	5%-tile  UL SINR

	Urban Macro-URLLC
	Config A
	Model A
	
	9.98

	
	
	Model B
	
	9.99



Observation 2: For Urban Macro-URLLC test environment, 5%-tile UL SINR is around 10 dB for Config A (4GHz).

3. Conclusions
In this contribution, we provide our preliminary evaluation results for reliability evaluation in URLLC scenario. We have the following observations.
Observation 1:  UL power control parameter has significant impact on UL SINR distribution for URLLC scenario, and companies need to provide their chosen UL power control parameters along with their simulation results. For Urban Macro-URLLC test environments,   provides balanced cell edge and cell average performance.
Observation 2: For Urban Macro-URLLC test environment, 5%-tile UL SINR is around 10 dB for Config A (4GHz).
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