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Background
In this contribution, we share our evaluation results of mobility in Indoor Hotspot – eMBB in FR1 for IMT-2020 self-evaluation.
Evaluation results
Mobility evaluation
According to [1], the following evaluation steps have been captured.

	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.2410-0, 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.2410‑0, 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.2410-0.
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.



We evaluated mobility performances following the defined steps.
Evaluation results
Figures 1 shows the C.D.F. of UL SINR in InH_A and InH_B channel models. Evaluation assumptions are listed in Table A1 in Annex.
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	Figure 1. C.D.F. of UL SINR



Based on this figure, 50%ile values of UL SINR are listed in Table 2.

Table 1. 50%ile UL SINR values
	
	InH_A
	InH_B

	Indoor Hotspot – eMBB
	3.52 dB
	3.98 dB



Observation 1:
· 50%ile values of UL SINR are 3.52 dB and 3.98 dB in InH_A and InH_B respectively.

In [2], the requirements of the normalized traffic channel link data rates are defined for mobility in Table 2.

Table 2. 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



Tables 3 shows the link data rate. Link level simulation assumptions are listed in Table A2 in Annex.
Table 3. Evaluation results
	
	
	Normalized data rate (bps/Hz)

	InH_A
	LOS
	2.27

	
	NLOS
	1.65

	InH_B
	LOS
	2.43

	
	NLOS
	1.72




Observation 2:
NR meet mobility requirements in Indoor Hotspot – eMBB test environment in FR1.


Conclusion
In this contribution, we have the following observation:
Observation 1:
50%ile values of UL SINR are 3.52 dB and 3.98 dB in InH_A and InH_B respectively.
Observation 2:
NR meets mobility requirements in Indoor Hotspot – eMBB test environment in FR1.
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Annex A: Evaluation assumptions
Table A1. System level evaluation assumptions for uplink
	Parameters
	Assumptions/Values

	Deployment scenario
	Indoor Hotspot – eMBB, Config. A

	Cell layout
	One TRxP per site

	Simulation bandwidth
	10 MHz

	Number of antenna elements per TRP
	(M, N, P, Mg, Ng) = (2, 4, 2, 1, 1), (dH, dV) = (0.5 λ, 0.5 λ), 
Polarization: 45, −45 (degree)

	Number of TXRUs per TRP
	(Mp, Np, P, Mg, Ng) = (2, 4, 2, 1, 1)

	BS antenna gain
	5 dBi

	BS antenna radiation pattern
	θ3dB = 90 (degree), SLAV = 25 (dB)
φ3dB = 90 (degree), Am = 25 (dB)

	BS mechanical downtilt
	180° in GCS

	BS electrical downtilt
	90° in LCS

	BS noise figure
	5 dB

	UE antenna height
	1.5 m

	Number of antenna elements per UE
	2 Tx/Rx
(M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), Polarization: 0, 90 (degree)

	Number of TXRUs per UE
	 (Mp, Np, P, Mg, Ng) = (1, 1, 2, 1, 1)

	UE antenna gain
	0 dBi

	UE antenna radiation pattern
	Omni-directional

	UE array orientation
	Bearing angle: uniform distribution with Ω0,0 = [0°, 360°]
Mechanical angle: Θmg, ng = 90°

	UE mobility model
	Fixed and identical speed |v| of all UEs, randomly and uniformly distributed direction

	UE speed of interest
	3 km/h

	Channel model
	inH_A, inH_B

	UE density
	10 UEs per TRxP

	Handover margin
	1 dB

	Traffic model
	Full buffer

	Scheduler
	Round robin

	Power control
	Open-loop power control: PO = -60 dBm,  = 0.6



Table A2. Link level evaluation assumptions for uplink
	Parameters
	Assumptions/Values

	Simulation bandwidth
	10 MHz

	Number of antenna ports at BS
	16, (Mp, Np, P, Mg, Ng) = (2, 4, 2, 1, 1)
 (dH, dV) = (0.5 λ, N/A), Polarization: 45, −45 (degree)

	BS antenna radiation pattern
	Omni directional

	Number of antenna ports at UE
	1, (Mp, Np, P, Mg, Ng) = (1, 1, 1, 1, 1)

	UE antenna radiation pattern
	Omni-directional

	UE speed
	10 km/h

	Channel model
	CDL-i (NLOS), CDL-iv (LOS)

	Channel coding/decoding
	LDPC with sum-product decoding

	Channel estimation
	2D MMSE channel estimation

	DMRS 
	1-symbol type 1 DMRS
1 additional DMRS symbol(s)

	SRS
	1-symbol SRS per 5 slots

	PUCCH RBs
	4 RBs
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