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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]). 
It is noted from [4] that spectral efficiency (average, 5th percentile user), mobility, user experience data rate, connection density and reliability would require simulation efforts. 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), are to be evaluated using both system-level simulation (SLS) and link-level simulation (LLS), while SLS is used to output overall UL SINR values.
This document provides the considerations on simulation methods for UL SINR.
2. Consideration on UL SINR
In Report ITU-R M.2412 (see[4]), the evaluation method of mobility, reliability, and connection density are defined as following.
	The evaluator shall perform the following steps in order to evaluate the mobility requirement.
· Step 1: 	Run uplink system-level simulations, identical to those for average spectral efficiency, and 5th percentile user spectral efficiency except for speeds taken from Table 4 of Report ITU-R M.2410, using link-level simulations and a link-to-system interface appropriate for these speed values, for the set of selected test environment(s) associated with the candidate RITs/SRITs and collect overall statistics for uplink SINR values, and construct CDF over these values for each test environment.
· Step 2:	Use the CDF for the test environment(s) to save the respective 50th-percentile SINR value.
· Step 3: 	Run new uplink link-level simulations for the selected test environment(s) for either NLOS or LOS channel conditions using the associated speeds in Table 4 of Report ITU‑R M.2410, as input parameters, to obtain link data rate and residual packet error ratio as a function of SINR. The link-level simulation shall use air interface configuration(s) supported by the proposal and take into account retransmission, channel estimation and phase noise impact.
· Step 4: 	Compare the uplink spectral efficiency values (link data rate normalized by channel bandwidth) obtained from Step 3 using the associated SINR value obtained from Step 2 for selected test environments, with the corresponding threshold values in the Table 4 of Report ITU-R M.2410.
· Step 5: 	The proposal fulfils the mobility requirement if the spectral efficiency value is larger than or equal to the corresponding threshold value and if also the residual decoded packet error ratio is less than 1%, for all selected test environments. For the selected test environment it is sufficient if one of the spectral efficiency values (using either NLOS or LOS channel conditions) fulfils the threshold.
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.
The following steps are used to evaluate the connection density based on full-buffer system-level simulation followed by link-level simulation.
· Step 1:	Perform full-buffer system-level simulation using the evaluation parameters for Urban Macro-mMTC test environment, determine the uplink SINRi for each percentile i=1…99 of the distribution over users, and record the average allocated user bandwidth Wuser.
· Step 2:	Perform link-level simulation and determine the achievable user data rate Ri for the recoded SINRi and Wuser values. 
· Step 3:	Calculate the packet transmission delay of a user as Di = S/Ri, where S is the packet size.
· Step 4:	Calculate the traffic generated per user as T = S/Tinter-arrival, where Tinter-arrival is the inter‑packet arrival time.
· Step 5:	Calculate the long-term frequency resource requested under SINRi as Bi=T/(Ri/Wuser).
· Step 6:	Calculate the number of supported connections per TRxP, N = W / mean(Bi). W is the simulation bandwidth. The mean of Bi may be taken over the best 99% of the SINRi conditions.
·  Step 7:	Calculate the connection density as C = N / A, where the TRxP area A is calculated as A= ISD2 × sqrt(3)/6, and ISD is the inter-site distance.


It can be found that both system level simulation (SLS) and link level simulation (LLS) are used to evaluate mobility, reliability, and connection density, wherein, SLS is used to output overall UL SINR values, where,
· 50th-percentile uplink SINR value is required in eMBB (Indoor Hotspot-eMBB, Dense Urban-eMBB, and Rural-eMBB) scenario for mobility evaluation
· 5th-percentile uplink SINR value is required in URLLC (Urban Macro – URLLC) scenario for reliability evaluation
· 1st-99th-percentile uplink SINR values are required in mMTC (Urban Macro – mMTC) scenario for connection density evaluation
Observation 1: Both system level simulation (SLS) and link level simulation (LLS) are used to evaluate mobility, reliability, and connection density, wherein, SLS is used to output overall UL SINR values, where,
· 50th-percentile uplink SINR value is required in eMBB (Indoor Hotspot-eMBB, Dense Urban-eMBB, and Rural-eMBB) scenario for mobility evaluation
· 5th-percentile uplink SINR value is required in URLLC (Urban Macro – URLLC) scenario for reliability evaluation
· 1st-99th-percentile uplink SINR values are required in mMTC (Urban Macro – mMTC) scenario for connection density evaluation
Initial SLS evaluations for uplink SINR were performed. The general evaluation configuration can be found in [5], while some additional evaluation configuration is defined 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
	After cell selection, the connection UEs number per TRxP is equal to 10

	UL Scheduling method
	Random scheduling is used, while the following rules are applied
(1) all PRB resources are allocated out
(2) the PRB resources allocated to each UE are continuous
(3) per PRB transmission power is decided by open loop UL power control procedure, while the maximum allocated PRB resources number is limited to ensure that the total transmission power overall allocated PRB resources should not exceeds UE power class (e.g., 23 dBm)
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[bookmark: _Ref498514334]Figure 1. SINR distribution for DenseUrban-eMBB Config A.
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Figure 2. SINR distribution for Urban Macro-URLLC Config A.
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[bookmark: _Ref505947168]Figure 3. SINR distribution for Urban Macro-mMTC Config A.
Table 2. UL SINR (dB) distribution
	Test case
	Power control parameters
	5% CDF
	50% CDF
	95% CDF
	comments

	DenseUrban-eMBB Config A
	
	-0.73
	8.14
	11.56
	50% CDF is used

	
	
	0.52
	11.86
	18.40
	

	
	
	-1.01
	12.91
	23.36
	

	Urban Macro-URLLC Config A
	
	-6.11
	3.04
	9.95
	5% CDF is used

	
	
	-6.62
	4.65
	14.02
	

	
	
	-9.58
	5.11
	18.29
	

	Urban Macro-mMTC Config A
	
	-7.48
	2.74
	9.95
	1-99% CDF is used

	
	
	-7.61
	4.48
	14.62
	

	
	
	-10.27
	5.02
	19.46
	


The resulting UL SINR CDF for DenseUrban-eMBB, Urban Macro-URLLC and Urban Macro mMTC scenarios are given in Figure 1~Figure 3, respectively, and the results from different UL power control parameters are compared in Table 2.
It is obvious that UL power control parameters have significant impact on UL SINR performance. When companies use different UL power control parameters, the UL SINR might diverge, as well as the evaluation result for mobility, reliability, and connection density.
So in order to align the evaluation results from different companies, it is suggested to define an UL power control parameter set. Calibration for UL SINR is suggested for each candidate in the UL power control parameter set. Companies can select one candidate from the UL power control parameter set for mobility, reliability, and connection density evaluation, and the chosen candidate of UL power control parameter should be reported.
Proposal 1: Open loop UL power control parameter (e.g.,  and ) set should be defined, and calibration for UL SINR is suggested for each candidate in the UL power control parameter set.
Proposal 2: Companies should select one candidate from the UL power control parameter set for mobility, reliability, and connection density evaluation, and the chosen candidate of UL power control parameter should be reported.
As shown in  Figure 1~Figure 3 and Table 2, since one candidate of UL power control parameter may have different performance in different scenarios, it is unnecessary to align the UL power control parameter configuration in different scenarios. Therefore, companies can be allowed to select different candidates of UL power control parameter in different scenarios.
Proposal 3: Companies can be allowed to select different candidates of UL power control parameter in different scenarios.
Consider the selection principle of UL power control parameter, it is suggested to consider the edge and average UL SINR performance as a whole. So among the listed UL power control parameters in Figure 1~Figure 3 and Table 2, it can be considered to
· select  or  in eMBB (Indoor Hotspot-eMBB, Dense Urban-eMBB, and Rural-eMBB) scenario for mobility evaluation
· select  in URLLC (Urban Macro – URLLC) scenario for reliability evaluation
· select  in mMTC (Urban Macro – mMTC) scenario for connection density evaluation
Noted that above candidates of UL power control parameter are just given for example, and we are open for considering more candidates.
Proposal 4: It can be considered to
· select  or  in eMBB (Indoor Hotspot-eMBB, Dense Urban-eMBB, and Rural-eMBB) scenario for mobility evaluation
· select  in URLLC (Urban Macro – URLLC) scenario for reliability evaluation
· select  in mMTC (Urban Macro – mMTC) scenario for connection density evaluation
3. [bookmark: _GoBack]Conclusions
In this contribution, the consideration on simulation methods for UL SINR is provided. The following observations and proposals are made.
Observation 1: Both system level simulation (SLS) and link level simulation (LLS) are used to evaluate mobility, reliability, and connection density, wherein, SLS is used to output overall UL SINR values, where,
· 50th-percentile uplink SINR value is required in eMBB (Indoor Hotspot-eMBB, Dense Urban-eMBB, and Rural-eMBB) scenario for mobility evaluation
· 5th-percentile uplink SINR value is required in URLLC (Urban Macro – URLLC) scenario for reliability evaluation
· 1st-99th-percentile uplink SINR values are required in mMTC (Urban Macro – mMTC) scenario for connection density evaluation
Proposal 1: Open loop UL power control parameter (e.g.,  and ) set should be defined, and calibration for UL SINR is suggested for each candidate in the UL power control parameter set.
Proposal 2: Companies should select one candidate from the UL power control parameter set for mobility, reliability, and connection density evaluation, and the chosen candidate of UL power control parameter should be reported.
Proposal 3: Companies can be allowed to select different candidates of UL power control parameter in different scenarios.
Proposal 4: It can be considered to
· select  or  in eMBB (Indoor Hotspot-eMBB, Dense Urban-eMBB, and Rural-eMBB) scenario for mobility evaluation
· select  in URLLC (Urban Macro – URLLC) scenario for reliability evaluation
· select  in mMTC (Urban Macro – mMTC) scenario for connection density evaluation
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