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1. Introduction
In RAN#77 meeting, the preliminary work plan of self-evaluation was agreed in [1]. Also, in RAN1#92 meeting, outcome of offline discussion on evaluation assumptions for self-evaluation was summarized in [2]. In this contribution, we provide our initial evaluation results of Rural-eMBB for ITU IMT-2020 self-evaluation. 
2. The minimum technical performance requirements for ITU IMT-2020
The minimum requirements for 5th percentile user spectral efficiency and average spectral efficiency for various test environments related to eMBB are summarized in Table 1 and 2, respectively [3]. Note that, the 5th percentile user spectral efficiency is the 5% point of the CDF of the normalized user throughput and average spectral efficiency is the aggregate throughput of all users (the number of correctly received bits over a certain period of time) divided by the channel bandwidth of a specific band divided by the number of TRxPs and is measured in bit/s/Hz/TRxP.
Table 1. 5th percentile user spectral efficiency for downlink

	Test environment
	Downlink (bit/s/Hz)

	Indoor Hotspot – eMBB 
	0.3

	Dense Urban – eMBB  
	0.225

	Rural – eMBB 
	0.12


Table 2. Average spectral efficiency for downlink

	Test environment
	Downlink (bit/s/Hz/TRxP)

	Indoor Hotspot – eMBB 
	9

	Dense Urban – eMBB 
	7.8

	Rural – eMBB 
	3.3


3. Initial evaluation results 

   In this section, we provide our initial results for Rural-eMBB scenario. For performance metric, we consider 5th percentile user SE and average SE. In the simulation, we consider Channel Model A and other detailed simulation assumptions are listed in Annex A. 
Table 3. Average SE for Rural-eMBB 

	Antenna Configuration
	Average SE (bps/Hz/TRxP)
	Requirement (bits/Hz/TRxP)

	Rural Config A (8Tx/2Rx)
	7.702
	3.3

	Rural Config B (16Tx/4Rx)
	11.325
	


Table 4. 5% UE SE for Rural-eMBB 

	Antenna Configuration
	5% SE (bps/Hz)
	Requirement (bps/Hz)

	Rural Config A (8Tx/2Rx)
	0.131
	0.12

	Rural Config B (16Tx/4Rx)
	0.134
	


Table 3 and 4 present the evaluation results of average SE and 5% UE SE, respectively, for rural environment, and based on the results listed in tables, we have following observation as: 
Observation 1: For both rural config A and B, NR achieves the minimum performance requirements of average SE and 5% UE SE for ITU IMT-2020.
4. Conclusion

In this contribution, we provided our initial evaluation results for ITU IMT-2020 self-evaluation submission. Based on the above discussion, following observation are given as:
Observation 1: For both rural config A and B, NR achieves the minimum performance requirements of average SE and 5% UE SE for ITU IMT-2020.
Reference

[1] RP-172101, “WF on Work plan of Self Evaluation SI”, Huawei, Ericsson, Telecom Italia, September 2017.

[2] R1-1803386, “Summary of offline discussion for IMT-2020 self-evaluation”, Huawei, February 2018.
[3] Report ITU-R M.2410, “Minimum requirements related to technical performance for IMT-2020 radio interface(s)”, November, 2017

Annex A: Simulation Parameters and Assumptions

Table A-1. Simulation assumptions 
	Scenarios 
	Rural Config A (700MHz), Rural Config B (4GHz),

	BS antenna configurations 
(M,N,P,Mg,Ng,Mp,Np)
	Rural Config A: 8TRxP=(8,4,2,1,1,1,4), (dH,dV) = (0.5, 0.8)λ
Electrical Tilt Angle: 100 degree
Rural Config B: 16TRxP=(8,8,2,1,1,1,8), (dH,dV) = (0.5, 0.8)λ
Electrical Tilt Angle: 102 degree

	MS antenna configurations 
	2 Rx X-pol (0/+90) / 4 Rx X-pol (0/+90) 

	System bandwidth 
	10MHz (52RBs) 

	UE attachment 
	Based on RSRP 

	Duplex
	FDD

	UE speed
	3km/h for indoor, 120km/h for in car

	Traffic model 
	Full buffer

	Receiver 
	Non-ideal channel estimation and interference modeling

	
	LMMSE-IRC receiver

	Hybrid ARQ 
	Maximum 4 transmissions 

	Feedback
	CQI, PMI and RI reporting triggered per 5ms
Type II CSI Codebook Mode 1 based

	
	Feedback delay is 5 ms 

	Transmission scheme
	MU -MIMO with rank adaptation 

	Wrapping method
	Geographical distance based

	Metrics
	Average UE throughput, 5% UE throughput.

	Overhead
	PDCCH  2 symbol, TRS, DMRS type 2, CSI-RS (with reuse factor 3)
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