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Introduction
In RAN#81, the evaluation data of eMBB, mMTC, and URLLC were collected for initial ITU submission. The evaluation needs to continue and update for the final ITU submission. In this contribution, we provide our simulation results of UL Mobility in InH-eMBB.
Simulation results
The Evaluation method of the mobility requirements is indicated in [1].
System level simulation
Figure 1 shows UL SINR performance and Table 1 shows 50th-percentile SINR obtained from system level simulation. To obtain 50th-percentile SINR, C.D.F. of UL SINR (UL geometry) is calculated in system level simulation. System level simulation assumptions are shown in Table A1 in Annex. As for UL SINR definition, a pre-processing SINR [2] is evaluated in the system level simulation. 
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Figure1. C.D.F. of UL SINR.

Table 1. 50th percentile SINR
	
	Config. B

	
	50th-percentile SINR (dB)

	Indoor Hotspot - eMBB
	11.54



Link level simulation
The link data rate normalized by channel bandwidth is calculated in link level simulation under mobility condition of 10 km/h [3], using 50th percentile SINR value obtained from the system level simulation with overhead assumption with DMRS, SRS, and PUCCH. Table A2 in Annex shows the link level simulation assumptions and other parameters are aligned with the reference [2]. In the link level evaluation, analog beamforming gains are reflected in the UL geometry calculation, omni-directional antenna is assumed for both gNB side and UE side.
Table 2 shows simulation results of UL Mobility in InH-eMBB. 
Table 2. UL Mobility
	
	InH-eMBB Config. B

	
	simulation result (bit/s/Hz)
	Requirement (bit/s/Hz)

	NLOS
	2.14
	1.5

	LOS
	2.15
	1.5



As shown in this table, we can observe that NR can satisfy the UL mobility requirements in indoor hotspot-eMBB configuration B.
Observation 1: NR satisfies the UL Mobility requirement in indoor hotspot-eMBB configuration B for both NLOS and LOS conditions.
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Conclusion
In this contribution, we have the following observation:
Observation 1: NR satisfies the UL Mobility requirement in indoor hotspot-eMBB configuration B for both NLOS and LOS conditions.
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Annex A: Evaluation assumptions
Table A1. System level evaluation assumptions
	
	InH-eMBB Configuration B

	Number of TRxP per site
	1

	Multiple access
	OFDMA

	Duplexing
	TDD

	Numerology
	120 kHz

	Simulation bandwidth
	20 MHz

	UE power class
	23 dBm

	Number of antenna elements per TRxP
	(M, N, P, Mg, Ng) = (4, 8, 2, 1, 1)
(dH, dV) = (0.5 λ, 0.5 λ)
Polarization: 45, −45 (degree)

	Number of TXRUs per TRxP
	8 TXRUs
(Mp, Np, P) = (2, 2, 2)

	Number of antenna elements per UE
	(M, N, P, Mg, Ng) = (2, 2, 2, 1, 2)
(dH, dV) = (0.5 λ, 0.5 λ)
Polarization: 0, 90 (degree)

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

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

	Mechanical tilt
	180° in GCS

	Electronical tilt
	According to Zenith angle in “Beam set at TRxP”

	Power control parameter
	P0 = -80, alpha = 0.8

	Scheduling
	RR

	UE speed
	3 km/h

	UE attachment
	RSRP based from port 0 [4] with the best analog beam pair

	Panel selection at UE side
	Select a panel of the criteria of maximizing RSRP

	Inter-site interference modeling
	Explicitly modeled

	Handover margin
	1 dB

	Beam set at TRxP side
	Azimuth angle φi = [0], 
Zenith angle θj = [pi/2]

	Beam set at UE side
	Azimuth angle φi = [-pi/4, pi/4], 
Zenith angle θj = [pi/4, 3*pi/4];

	Analog beam selection for interfering UE
	Select a beam according to scheduling results of non-serving TRxP



Table A2. Link level evaluation assumptions
	
	InH-eMBB Configuration B

	Number of TRxP per site
	1

	Waveform
	CP-OFDM

	Duplexing
	TDD

	Frame structure
	DDDSU

	Evaluated service profiles
	Full buffer best effort

	Number of users in simulation
	1

	Link level channel model
	NLOS: CDL-i, LOS: CDL-iv

	Channel coding
	LDPC with BP decoding
Max code-block size = 8448 bits

	Link adaptation
	No , fixed to MCS 21 in MCS table 1 [5]

	HARQ
	Max 4 HARQ transmissions

	Numerology
	120 kHz

	Simulation bandwidth
	20 MHz

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

	Number of TXRUs per TRxP
	8 TXRUs
(Mp, Np, P) = (2,2, 2)

	Number of antenna elements per UE
	(M, N, P, Mg, Ng) = (1, 1, 1, 1, 1)
(dH, dV) = (0.5 λ, 0.5 λ)

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

	TXRU pattern at TRxP
	Option 1: 0dBi Omni-directional

	TXRU pattern at UE
	Option 1: 0dBi Omni-directional

	Transmission scheme
	SU-MIMO

	SU dimension
	1 layer

	DMRS configuration
	2 symbol DMRS (front-loaded and one additional)
Type 1, No FDM with data

	UE speed
	10 km/h

	Receiver
	MMSE-IRC

	Channel estimation
	LMMSE

	Number of subcarriers per PRB
	12

	Other overhead assumption 
	SRS: 2 symbols per 5 slots
PUCCH: 2 RB, 14 symbols 
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