[bookmark: OLE_LINK3][bookmark: _Ref133120545]3GPP TSG RAN WG1 Meeting #97	R1-1907226
Reno, USA, May 13th – May 17th, 2019
Source:	Sharp
Title:	Evaluation results of Uplink spectral efficiency in Indoor Hotspot – eMBB in FR1 for IMT-2020 self-evaluation
Agenda Item:	7.2.7.2
[bookmark: DocumentFor]Document for:	Discussion
Background
[bookmark: _GoBack]In this contribution, we share our evaluation results of uplink spectral efficiency in Indoor Hotspot – eMBB in FR1, i.e. InH-eMBB configuration A, for IMT-2020 self-evaluation.

Evaluation results
In [1], the minimum requirement for 5th percentile user spectral efficiency and average spectral efficiency are defined, and the requirements are shown in Table 1.
Table 1. Minimum requirement for 5th percentile user spectral efficiency and average spectral efficiency in UL
	Test environment
	5th percentile user spectral efficiency (bps/Hz)
	Average spectral efficinency (bps/Hz)

	Indoor Hotspot – eMBB
	0.21
	6.75



Table 2 shows evaluation results of UL 5th percentile user spectral efficiency and UL average spectral efficiency in InH-eMBB Configuration A. In this evaluation, we evaluate 12TxRPs case. Evaluation assumptions are shown in Table A1 in the Annex. Other assumptions are aligned with the reference [2].
Table 2. Evaluation results
	
	5th percentile user spectral efficiency (bps/Hz)
	Average spectral efficinency (bps/Hz)

	TDD
	InH_A
	0.355
	8.89

	
	InH_B
	0.357
	8.85

	FDD
	InH_A
	0.406
	10.14

	
	InH_B
	0.407
	10.09



Observation:
NR meets UL 5th percentile user spectral efficiency and UL average spectral efficiency requirements in both TDD and FDD cases under Indoor Hotspot – eMBB test environment in FR1.

Conclusion
In this contribution, we have the following observation:
Observation:
NR meets UL 5th percentile user spectral efficiency and UL average spectral efficiency requirements in both TDD and FDD cases under Indoor Hotspot – eMBB test environment in FR1.

References
[1] ITU-R M.2410-0, “Minimum requirements related to technical performance for IMT-2020 radio interface(s)”, November 2017.
[2] ITU-R M2412-0, “Guidelines for evaluation of radio interface technologies for IMT-2020”, Oct. 2017
[3] TR 36.873, “Study on 3D channel model for LTE”, v. 12.7.0, January, 2018.

Annex A: Evaluation assumptions
Table A1. System level evaluation assumptions for UL
	
	InH-eMBB Configuration A

	Channel model
	InH_A/InH_B

	Number of TRxP per site
	1

	Multiple access
	OFDMA

	Duplexing
	TDD/FDD

	Network synchronization
	Synchronized

	Frame structure for TDD
	DDDSU

	Modulation
	Up to 256QAM

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

	Numerology
	TDD: 30 kHz, FDD: 15 kHz

	Simulation bandwidth
	TDD: 20 MHz, FDD: 10 MHz

	UE power class
	23 dBm

	Antenna configuration at TRxP
	32R (M, N, P, Mg, Ng; Mp, Np) = (4, 4, 2, 1, 1; 4, 4)
(dH, dV) = (0.5 λ, 0.5 λ)
Polarization: 45, −45 (degree)

	Antenna configuration at UE
	4T (M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2)
(dH, dV) = (0.5 λ, 0.5 λ)
Polarization: 0, 90 (degree)

	Transmission scheme
	UL SU/MU-MIMO with rank adaptation

	SU dimension
	Up to 2 layers

	Codeword to layer mapping
	For 1~2 layers, CW1

	MU dimension
	Up to 4 layers

	Mechanical tilt
	180° in GCS

	Electronical tilt
	90° in LCS

	PRB bundling
	4 PRBs

	UL codebook
	NR 4 Tx codebook

	Max CBG number
	1

	Re-transmission delay
	Next available UL slot after receiving retransmission indication

	Scheduling
	PF

	Outer-loop link adaptation
	ON

	UE speed
	3 km/h

	Criteria for selection for serving TRxP
	Maximizing RSRP where the digital beamforming is not considered

	Wrapping around method
	No wrapping around

	Inter-site interference modeling
	Explicitly modeled

	Handover margin
	1 dB

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

	Power backoff model
	Continuous RB allocation: follow TS 38.101 for FR1

	Receiver
	Non-ideal MMSE-IRC

	Channel estimation
	Non-ideal

	Overhead assumption
	PUCCH
	TDD
	2 PRBs and 14 OS for the slots without SRS transmission

	
	
	FDD
	2 PRBs and 14 OS for the slots without SRS transmission; 2 PRBs and 12 OS for the slots with SRS

	
	DMRS
	Type II, 2 symbols (including one additional DMRS symbol), multiplexing with PUSCH

	
	SRS
	Non-precoded SRS, 4 SRS ports with 4 SRS resources, 2 symbols in every 5 slots
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