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1 Introduction
There is a new approved Study Item on Self Evaluation towards IMT-2020 submission in the RAN#75 meeting, which mainly focuses on evaluated RAN technologies based on Rel-15 and beyond to satisfy all ITU-R IMT-2020 requirements including eMBB scenario.

Based on ITU-R report M.2410 and M.2412, it is common opinion that both average spectral efficiency and 5th percentile user spectral efficiency, as two Technical Performance Requirements of eMBB usage scenario, should be evaluated under DL and UL system-level simulation efforts, respectively. 

In this contribution, LTE evaluation results on DL spectral efficiency, in the eMBB usage scenario, are shown. 

2 Evaluation results

Table 2-1 and Table 2-2 are the evaluation results of Average spectral efficiency evaluation and 5th percentile spectral efficiency especial in eMBB test environments respectively. The evaluation results mainly focus on Dense Urban and Indoor Hotspot. The evaluation configuration, detail of antenna pattern and overhead can be found in Annex and contribution. 

Table 2-1 DL Average spectral efficiency evaluation
	Test environment
	Average spectral efficiency 
(bit/s/Hz/TRxP)

	
	TDD

(DSUDD)
	TDD

(DSUUD)
	Requirements

	
	Model A
	Model B
	Model A
	Model B
	

	Dense Urban
(Config. A;

4 GHz;32T2R
256Tx cross-polarized antenna

(M,N,P,Mg,Ng) = 16,8,2,1,1))
	10.89
	10.85
	10.36
	10.32
	7.8

	Indoor Hotspot
(Config. A;

4GHz;32T2R
32Tx cross-polarized antenna

(M,N,P,Mg,Ng) = (4,4,2,1,1))
	9.85
	9.93
	9.65
	9.74
	9


Table 2-2  DL 5th percentile spectral efficiency evaluation

	Test environment
	5th percentile spectral efficiency
(bit/s/Hz)

	
	TDD

(DSUDD)
	TDD

(DSUUD)
	Requirements

	
	Model A
	Model B
	Model A
	Model B
	

	Dense Urban

(Config. A;

4GHz;32T2R
256Tx cross-polarized antenna

(M,N,P,Mg,Ng) = 16,8,2,1,1))
	0.38
	0.4
	0.34
	0.35
	0.225

	Indoor Hotspot

(Config. A;

4GHz;32T2R
32Tx cross-polarized antenna

(M,N,P,Mg,Ng) = (4,4,2,1,1))
	0.42
	0.406
	0.40
	0.39
	0.3


In Dense Urban and indoor test environments, it is considerably observed that LTE can fully meet requirements of both DL Average spectral efficiency and 5th percentile spectral efficiency in the IMT-2020. The gain mostly comes from beamforming gain and spatial freedom to reduce effect of interference.

Proposal 1: IMT-2020 requirements on downlink spectral efficiency can be fulfilled for all the eMBB test environments in LTE.
3 Conclusion

In this document, we provide our initial consideration on LTE DL spectral efficiency of Dense urban-eMBB and Indoor hotspot-eMBB test environment towards IMT-2020 submission. 
Proposal 1: IMT-2020 requirements on downlink spectral efficiency can be fulfilled for all the eMBB test environments in LTE.
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4 Annex 

Table A-1 Evaluation Configuration for DL 

	Parameter
	Value
	Value

	Test environment
	Indoor Hotspot  – eMBB
	Dense Urban – eMBB

	Evaluation configuration
	Configuration A
	Configuration A

	Channel model
	InH_A/InH_B
	UMa_A/UMa_B

	Subcarrier spacing
	15kHz

	Symbols number per slot
	14
	14

	ISD
	20 m
	200 m

	Carrier Frequency
	4 GHz
	4 GHz

	System bandwidth
	TDD: 20MHz

	Number of RBs
	50

	Transmit power per TRxP
	TDD: 24 dBm
	TDD: 44 dBm

	Mechanic tilt
	180deg in GCS (pointing to the ground)
	90 deg in GCS (pointing to the horizontal direction)

	Electronic tilt
	90deg in LCS
	105 deg in LCS

	UT attachment
	Based on RSRP (formula) from CRS port 0
	Based on RSRP (formula) from CRS port 0

	Scheduling
	MU-PF
	MU-PF

	MIMO mode
	MU-MIMO with rank 4 adaptation per user

Maximum MU layer = 12
	MU-MIMO with rank 4 adaptation per user

Maximum MU layer = 8

	BS receiver type
	MMSE-IRC
	MMSE-IRC

	Number of antenna elements per TRxP
	32Tx cross-polarized antenna

(M,N,P,Mg,Ng) = (4,4,2,1,1)
	256Tx cross-polarized antenna

(M,N,P,Mg,Ng) = 16,8,2,1,1)

	Number of TXRU per TRxP
	32TXRU
	32TXRU
(Mp,Np,P,Mg,Ng) (4,4,2,1,1)

	Number of antenna elements per UE
	4Rx with 0°,90° polarization
	4Rx with 0°,90° polarization

	Device deployment
	80% indoor, 20% outdoor (in car)
	80% indoor, 20% outdoor (in car)

	
	Randomly and uniformly distributed over the area under Macro layer
	Randomly and uniformly distributed over the area under Macro layer

	UE speeds of interest
	Indoor users: 3 km/h;

Outdoor users (in-car): 30 km/h;
	Indoor users: 3 km/h;

Outdoor users (in-car): 30 km/h;

	BS noise figure
	5 dB
	5 dB

	UE noise figure
	7 dB
	7 dB

	Coding on PDSCH
	Turbo Coding

	Overhead
	DSUDD overall OH: 34%

DSUUD  overall OH: 35.2%

PDCCH: 2OSs

DMRS: 12REs

CRS: about average 14Res/subframe

PBCH: 288 REs/10ms

PSS/SSS: 288 REs/10ms

CSI-RS: 32ports with 10 slots period



	Precoder derivation
	TDD: Non-precoded SRS based


