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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 UL spectral efficiency, in the eMBB usage scenario, are shown. 

2 Evaluation results

Some consideration of UL spectral efficiency evaluation can be found below. Firstly, the ITU-R report said “4 GHz represents frequency ranges of 3 GHz – 6 GHz;” in the section 8.4, so TDD duplex is used in a typical deployment for LTE in some countries. Moreover, SU-MIMO can be seen as a baseline MIMO technology in the initial phase of IMT-2020 self-evaluation for meeting requirements of ITU. Moreover, some approved MIMO features are included into our evaluation assumption, which can be found in the Annex.

Table3-1 UL spectral efficiency evaluation in the Indoor hotspot – eMBB ConfigA

	Indoor Hotspot – eMBB
Configuration A(4GHz)
	Average spectral efficiency 
(bit/s/Hz/TRxP)

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

	
	TDD

(DSUDD)
	TDD

(DSUUD)
	ITU Requirement
	TDD

(DSUDD)
	TDD

(DSUUD)
	ITU Requirement

	
	ModelA
	ModelB
	ModelA
	ModelB
	
	ModelA
	ModelB
	ModelA
	ModelB
	

	256Rx cross-polarized antenna

(M,N,P,Mg,Ng) (16,8,2,1,1)
32TXRU
(Mp,Np,P,Mg,Ng) (4,4,2,1,1)
	2Tx cross-polarized antenna

(M,N,P,Mg,Ng)  (1,1,2,1,1)

2TXRU

(Mp,Np,P,Mg,Ng)  (1,1,2,1,1)

Omni
	7.8
	7.79
	9.1
	9.07
	6.75
	0.32
	0.31
	0.35
	0.33
	0.21


Table3-2 UL spectral efficiency evaluation in the Dense Urban – eMBB ConfigA

	Dense Urban-eMBB

Configuration A(4GHz)
	Average spectral efficiency 
(bit/s/Hz/TRxP)
	5th percentile spectral efficiency
(bit/s/Hz)

	
	TDD

(DSUDD)
	TDD

(DSUUD)
	ITU Requirement
	TDD

(DSUDD)
	TDD

(DSUUD)
	ITU Requirement

	
	ModelA
	ModelB
	ModelA
	ModelB
	
	ModelA
	ModelB
	ModelA
	ModelB
	

	256Rx cross-polarized antenna

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

32TXRU

(Mp,Np,P,Mg,Ng) (4,4,2,1,1)
	2Tx cross-polarized antenna

(M,N,P,Mg,Ng)  (1,1,2,1,1)

2TXRU

(Mp,Np,P,Mg,Ng)  (1,1,2,1,1)

Omni
	7.2
	7.16
	7.91
	7.89
	5.4
	0.32
	0.33
	0.39
	0.379
	0.15


In the Table 3-1, 3-2, it is considerably observed that LTE can fully meet requirements of both UL Average spectral efficiency and 5th percentile spectral efficiency in the IMT-2020.

In conclusion, based UL evaluation in eMBB usage scenario, some further considerations for enhanced LTE UL system performance can be found, for example, much more antenna elements (e.g.256 antenna elements of Rx) , MU-MIMO, reasonable parameters of UL power control and so on. 
Proposal 1: IMT-2020 requirements on uplink spectral efficiency with above mentioned frame structures can be fulfilled for eMBB usage scenario in the LTE.
3 Conclusion

In this document, we provide our initial consideration on UL spectral efficiency of eMBB usage scenario towards IMT-2020 submission. 
Proposal 1: IMT-2020 requirements on uplink spectral efficiency with above mentioned frame structures can be fulfilled for eMBB usage scenario in the LTE.
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Annex 

Table A-1 Evaluation Configuration of UL eMBB usage scenario 

	Parameter
	Value

	Test environment
	Dense Urban – eMBB
	Indoor Hotspot  – eMBB

	Evaluation configuration
	Configuration A
	Configuration A

	Channel model
	UMa_A/B
	InH_A/B

	Subcarrier spacing
	15 kHz
	15 kHz

	Symbols number per slot
	14
	14

	Total transmit power per TRxP
	44 dBm for 20 MHz bandwidth
	24 dBm for 20 MHz bandwidth

	TDD frame structure
	DSUDD, S(10D,2G,2U) /

DSUUD, S (6D,2G,6U)
	DSUDD, S(10D,2G,2U)/

DSUUD, S (6D,2G,6U)

	RB number 
	100
	100

	UE power class
	23 dBm
	23 dBm

	Modulation 
	Up to 64QAM
	Up to 256QAM

	Coding on PDSCH 
	Turbo
	Turbo

	TRxP number per site
	3
	1

	TRxP boresight
	30 / 150 / 270 degrees
	-

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

	Electronic tilt
	105 deg in LCS
	90 deg in LCS

	Scheduling
	PF
	PF

	MIMO mode
	SU-MIMO 

Maximum support 2 layers
	SU-MIMO 

Maximum support 2 layers

	UL Power control
	P_0= -80， Alpha= 0.8
	P_0= -80， Alpha= 0.8

	BS receiver type
	MMSE-IRC
	MMSE-IRC

	UL CSI derivation
	SRS(ideal) based, with delay
	SRS(ideal) based, with delay

	UL Codebook
	LTE 2Tx codebook

	SRS transmission 
	Non-precoded SRS for codebook based
	Non-precoded SRS for codebook based

	Waveform
	OFDM
	OFDM

	Traffic model
	Full buffer
	Full buffer

	Overhead
	PUCCH :1 slot with (3 PRB, 14 OS) and  1 slot with (3 PRB, 7 OS)and  2 slots with (1 PRB, 2 OS)

SRS:2OS, 10 slots period

DMRS :2/4/8/12 ports

GP:2 symbols
	PUCCH :1 slot with (3 PRB, 14 OS) and  1 slot with (3 PRB, 7 OS)and  2 slots with (1 PRB, 2 OS)

SRS:2OS, 10 slots period

DMRS :2/4/8/12 ports 

GP:2 symbols


