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1. [bookmark: _Toc120549591]Introduction
At RAN#75 meeting, new Study Item on Self Evaluation towards IMT-2020 submission was approved [1], self-evaluation will provide the performance towards all the ITU-R IMT-2020 requirements as defined in Report ITU-R M.2410 [2]. As described in Report ITU-R M.2412 [3], the evaluation methodologies of eMBB mobility is based on “SLS + LLS” (system-level simulation followed by link-level simulation). 
In this contribution, the initial link-level self-evaluation results for eMBB mobility will be discussed. 
2. Link-level self-evaluation results for mobility
2.1 Evaluation assumption and parameters
The evaluation method of mobility is defined in Report ITU-R M.2412 [3]. The system level simulation will provide the 50th-percentile SINR value, and the link level simulation will give the final spectral efficiency value on the SINR value to fulfill mobility requirements in Table 1 of Report ITU-R M.2410 [2] as the following,

Table 1 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

	Dense Urban – eMBB
	1.12
	30

	Rural – eMBB
	0.8
	120

	
	0.45
	500



The link-level evaluation parameters are showed in Table 2. LTE MCS with turbo coding is reused here for channel coding, and evaluation results will be updated to NR LDPC in next step evaluation. Antenna pattern in ITU-R M.2412 [3] is used in this initial evaluation, and the SNR in the link level results is observed at single Rx port.

Table 2 Link-level evaluation parameters
	Parameters
	Value

	
	Dense urban
	Rural 120km/h
	Rural 500km/h

	Carrier frequency
	4 GHz
	700MHz
	700MHz

	Bandwidth
	20 MHz

	Waveform
	CP-OFDM

	Channel
	CDL-iii

	SCS
	30 kHz (NCP)

	Channel Coding and modulation
	LTE 29 MCS 

	Channel estimation
	practical

	HARQ
	RV: 0,1,2,3

	PUSCH mapping type
	Type A, 14 OFDM symbol

	DMRS
	Config. 1, One symbol front loaded DMRS+ one symbol additional DMRS

	Antenna 
	1Tx 4Rx

	BS antenna pattern
	Table 8-6 in ITU-R M.2412 [3]

	UE antenna pattern
	Table 8-8 in ITU-R M.2412 [3]



2.2 Evaluation results
The summary of ITU requirements and our link-level evaluation results of DenseUrban-eMBB config A(4GHz) and Rural-eMBB ConfigA (700MHz) are presented in Table 3. The 50th-percentile SINR values of SLS results for different deployment scenarios are given in the companion contribution [4], and here SINRs for channel model B are chosen. The link-level evaluation results of spectrum efficiency versus SINR curve in different scenarios are given in Fig.1 to Fig. 3, where no downlink and uplink ratio is considered, and spectral efficiency is 2.86, 2.1, 2.1 respectively. Supposing a TDD downlink and uplink ratio 3:2, then the uplink spectral efficiency will be 1.14, 0.84, 0.84 respectively for Dense Urban, Rural 120km/h and Rural 500km/h.
Compared with the requirements, it can be seen that with 1T4R single port uplink transmission the uplink spectral efficiency for DenseUrban eMBB and Rural satisfy the mobility requirements by ITU and the residual BLER equals to 0. In Rural scenario, the simulation results of 120 km/h and 500 km/h mobility speed have little difference. That is because with carrier frequency 700MHz, the maximum Doppler shift are only about 78Hz and 324Hz for 120 km/h and 500 km/h mobility speed, respectively. Compared with 30kHz SCS, the inter subcarrier interference is very limited. 

Table 3 Link-level evaluation results
	Test
environment
	Mobility
(km/h)
	Frequency 
(GHz)
	ITU requirement
(Bit/s/Hz)
	50% SINR
(dB)
	Evaluation Results
(Bit/s/Hz) for full uplink slots
	uplink spectral efficiency (Bit/s/Hz) with 3:2 DL/UL

	Dense Urban
	30
	4
	1.12
	17.3
	2.86
	1.14

	Rural
	120
	0.7
	0.8
	12.5
	2.1
	0.84

	
	500
	0.7
	0.45
	12.5
	2.1
	0.84



[image: ]
[bookmark: _Ref233704844]Fig. 1 Link-level performance in Dense Urban (30km/h)
[image: ][image: ]
Fig. 2 Link-level performance in Rural (120km/h)      Fig. 3 Link-level performance in Rural (500km/h)
3. Conclusions
In this contribution, the initial link-level self-evaluation results for eMBB mobility towards IMT-2020 submission are provided. The evaluation shows that the uplink spectral efficiency can fulfill the mobility requirements in Dense Urban and Rural environments with 1T4R uplink antenna port configuration.
In the next step, our link-level simulation will take other features into consideration, e.g., different numbers of Tx/Rx, additional DMRS and LDPC coding.
References
1. RP-170832, “New Study Item on Self Evaluation towards IMT-2020 submission”, Huawei, Ericsson.
1. Report ITU-R M.2410, “Minimum requirements related to technical performance for IMT-2020 radio interface(s)”, Nov. 2017.
1. Report ITU-R M.2412, “Guidelines for evaluation of radio interface technologies for IMT-2020”, Nov. 2017.
1. [bookmark: _GoBack]R1-1804111, “Initial self-evaluation results for mobility in eMBB scenario”, CMCC

image3.emf
SINR (dB)

10 11 12 13 14 15 16 17

N

o

r

m

a

l

i

z

e

d

 

d

a

t

a

 

r

a

t

e

 

(

B

i

t

/

s

/

H

z

)

1.6

1.8

2

2.2

2.4

2.6

2.8

3

3.2

Rural (500 km/h)


image1.emf
SINR (dB)

13 14 15 16 17 18 19 20

N

o

r

m

a

l

i

z

e

d

 

d

a

t

a

 

r

a

t

e

 

(

B

i

t

/

s

/

H

z

)

1.6

1.8

2

2.2

2.4

2.6

2.8

3

3.2

Dense Urban (30 km/h)


image2.emf
SINR (dB)

10 11 12 13 14 15 16 17

N

o

r

m

a

l

i

z

e

d

 

d

a

t

a

 

r

a

t

e

 

(

B

i

t

/

s

/

H

z

)

1.6

1.8

2

2.2

2.4

2.6

2.8

3

3.2

Rural (120 km/h)


