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Introduction
In RAN#77 [1], work plan to provide self-evaluation against eMBB, mMTC and URLLC test enviroments/KPIs is agreed. Based on the work plan, details on evaluation assumptions including details such as power back-off model and overhead modelling has been continuously discussed until RAN1#93. This contribution provides initial evaluation results of mobility for IMT-2020 self-evaluation.
Evaluation methodology of mobility and requirement
In order to evaluate the mobility requirement using system-level simulation followed by link-level simulations, following steps are provided in [1].
	Mobility shall be evaluated under Indoor Hotspot-eMBB, Dense Urban-eMBB, and Rural-eMBB test environments using the same evaluation parameters and configuration selected for the evaluation of average spectral efficiency and 5th percentile user spectral efficiency. Under Rural‑eMBB test environment, target values for both mobility of 120 km/h and 500 km/h in Table 4 of Report ITU-R M.[IMT-2020.TECH PERF REQ] shall be achieved to fulfill mobility requirements of Rural-eMBB test environment.
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.[IMT-2020.TECH PERF REQ], 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.[IMT-2020.TECH PERF REQ], 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.[IMT-2020.TECH PERF REQ].
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.



As defined in [1], mobility is the maximum mobile station speed at which a defined QoS can be achieved (in km/h). The following classes of mobility are defined:
· Stationary: 0 km/h
· Pedestrian: 0 km/h to 10 km/h
· Vehicular: 10 km/h to 120 km/h
· High speed vehicular: 120 km/h to 500 km/h
A mobility class is supported if the traffic channel link data rate on the uplink, normalized by bandwidth, is as shown in Table 1. This assumes the user is moving at the maximum speed in that mobility class in each of the test environments. This requirement is defined for the purpose of evaluation in the eMBB usage scenario.
Table 1
Traffic channel link data rates normalized by bandwidth
	Test environment
	Normalized traffic channel link data rate (Bit/s/Hz)
	Mobility (km/h)

	Indoor Hotspot – eMBB
	1.5
	10

	Dense Urban – eMBB
	1.12
	30

	Rural – eMBB
	0.8
	120

	
	0.45
	500



Evaluation results
Based on the above methodology, initial evaluation results of SINR value for mobility with 100MHz BW at 30GHz frequency are provided for 50th-percentile SINR in Table 2. 
Table 2 50th-percentile SINR value
	Test environment
	50th-percentile SINR value (dB)

	
	DL
	UL

	Indoor Hotspot – eMBB
	16.5
	21

	Dense Urban – eMBB
	13.3
	3.8



To obtain link data rate for mobility, uplink link-level simulations for the following test environment for either LOS or NLOS channel conditions using the associated speeds is evaluated. Initial evaluation results of normalized traffic channel link data rate are provided for downlink and uplink in Table 3 and Table 4

Table 3 Downlink normalized traffic channel link data rate
	Test environment
	Normalized traffic channel link data rate (Bit/s/Hz)

	
	LOS
	NLOS

	Indoor Hotspot – eMBB
	4.85
	2.98

	Dense Urban – eMBB
	3.69
	2.21



Table 4 Uplink normalized traffic channel link data rate
	Test environment
	Normalized traffic channel link data rate (Bit/s/Hz)

	
	LOS
	NLOS

	Indoor Hotspot – eMBB
	4.76
	3.01

	Dense Urban – eMBB
	0.92
	0.48



Compare the normalized traffic channel link data rate with the requirement; it is observed that NR can fulfil the mobility requirements for the Indoor Hotspot-eMBB and Dense Urban-eMBB test environment in 30GHz.
Observation: NR can fulfil the mobility requirements for the Indoor Hotspot-eMBB and Dense Urban-eMBB test environment in 30GHz.

Conclusion
In this contribution, performance requirements and evaluation results with detailed evaluation assumptions are provided. Based on the evaluation results, following is observed:
Observation: 
· NR can fulfil the mobility requirements for the Indoor Hotspot-eMBB and Dense Urban-eMBB test environment in 30GHz.
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