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1. Introduction
At the RAN #77 meeting, the general work plan which are related to calibration for ITU self-evaluation were agreed in [1]. Three steps work plan is proposed according to the agreed IMT-2020 submission timeplan [2].
 (
Agreements:
Step 1: From Sep 2017 to Dec 2017, discussions in RAN ITU-R Ad-Hoc
Calibration for self evaluation
Prepare and finalize initial description template information that is to be submitted to ITU-R WP 5D#29.
Step 2: From early 2018 to Sep 2018, targeting “update & self eval” submission in Sep 2018
Performance evaluation against eMBB, mMTC and URLLC requirements and test environments for NR and LTE features.
Update description template and prepare compliance template according  to self evaluation results. 
Provide description  template, compliance  template, and self  evaluation results based on Rel-15 in Sep 2018.
Step 3: From Sep 2018 to June 2019, targeting “Final” submission in June 2019
Performance evaluation update by taking into account Rel-16 updates in addition to Rel-15
Update description template and compliance template to take into account Rel-16 updates in addition to Rel-15
Provide description  template, compliance  template, and self  evaluation results based on Rel-15 and Rel-16 in June 2019.
)
Based on the agreed evaluation assumptions on FR1, we present the preliminary uplink spectrum efficiency evaluation results of Rrual-eMBB config A and B in below 6GHz frequency band.
2. Minimum Requirement of ITU
The minimum requirements for the 5th percentile user spectral efficiency and average spectral efficiency for Rural-eMBB sceanrio is provided as follow[3].
TABLE 1 5th percentile user spectral efficiency
	Test environment
	Downlink 
(bit/s/Hz)
	Uplink 
(bit/s/Hz)

	Rural – eMBB 
	0.12
	0.045

	


TABLE 2 Average spectral efficiency
	Test environment
	Downlink (bit/s/Hz/TRxP)
	Uplink (bit/s/Hz/TRxP)

	Rural – eMBB 
	3.3
	1.6

	



3. UL Spectral Efficiency Evaluation Results
In this section, we provide the preliminary uplink results of Rural–eMBB Config A and Config B. The detailed evaluation assumptions can be found in Annex.
The initial evaluation results of UL average spectral efficiency and UL 5th percentile spectral efficiency are summarized in Table 4. 
TABLE 4 Average spectral efficiency and 5th percentile user spectral efficiency for RURAL – eMBB Config A and b
	Test environment
	SEavg 
(bit/s/Hz/TRxP)
	ITU Requirement (bit/s/Hz/TRxP)
	SEuser
(bit/s/Hz)
	ITU Requirement 
(bit/s/Hz)

	Rural – eMBB Config A 
	2.97
	1.6
	0.185
	0.045

	Rural – eMBB Config B
	2.91
	1.6
	0.181
	0.045



Based on above evaluation results, we have following observation. 
Observation 1: NR with below 6 GHz can fulfill UL average spectral efficiency and 5th percentile spectral efficiency requirements in Rural-eMBB test environment.

4. Summary
[bookmark: _GoBack]In this contribution, we provide the preliminary uplink results of Rural-eMBB Config A and B, including the UL average spectral efficiency and 5th percentile user spectral efficiency. The observation is summarized as follow:
Observation 1 : NR with below 6 GHz can fulfill UL average spectral efficiency and 5th percentile spectral efficiency requirements in Rural-eMBB test environment.
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Annex: Evaluation assumptions
Table A-1. Evaluation assumptions for UL TDD
	Parameter
	Value

	Test environment
	Rural Config. A
	Rural Config. B

	
	
	

	Carrier frequency for evaluation
	700 MHz 
	4 GHz

	BS antenna height
	35 m
	35 m

	UE power class
	23 dBm
	23 dBm

	Inter-site distance
	1732m
	1732 m

	Number of antenna elements per TRxP
	64 Tx/Rx, (M,N,P,Mg,Ng) = (8,4,2,1,1), (dH,dV) = (0.5, 0.8)λ
	128Tx/Rx, (M,N,P,Mg,Ng) = (8,8,2,1,1), (dH,dV) = (0.5, 0.8)λ

	
	+45°, -45° polarization
	+45°, -45° polarization

	Number of TXRU per TRxP
	8TXRU, (Mp,Np,P,Mg,Ng) = (1,4,2,1,1)
	16TXRU, (Mp,Np,P,Mg,Ng) = (1,8,2,1,1)

	Number of UE antenna elements
	2Tx/Rx, (M,N,P,Mg,Ng) = (1,1,2,1,1)
	4Tx/Rx, (M,N,P,Mg,Ng) = (1,2,2,1,1), (dH,dV) = (0.5, N/A)λ

	
	0°,90° polarization
	0°,90° polarization

	Number of TXRU per UE
	2TXRU (1-to-1 mapping)
	4TXRU (1-to-1 mapping)

	Device deployment
	50% indoor, 50% outdoor (in car)
	50% indoor, 50% outdoor (in car)

	
	Randomly and uniformly distributed over the area
	Randomly and uniformly distributed over the area

	UE mobility model
	Fixed and identical speed |v| of all UEs of the same mobility class, randomly and uniformly distributed direction
	Fixed and identical speed |v| of all UEs of the same mobility class, randomly and uniformly distributed direction

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

	
	Outdoor users (in-car): 120 km/h;
	Outdoor users (in-car): 120 km/h;

	Inter-site interference modeling
	Explicitly modelled
	Explicitly modelled

	BS noise figure
	5 dB
	5 dB

	UE noise figure
	7 dB
	7 dB

	BS antenna element gain
	8 dBi
	8 dBi

	BS antenna element pattern
	See Table 6 in Section 4.6
	See Table 6 in Section 4.6

	UE antenna element gain
	0 dBi
	0 dBi

	UE antenna element pattern
	Omni-directional
	Omni-directional

	Thermal noise level
	-174 dBm/Hz
	-174 dBm/Hz

	Traffic model
	Full buffer
	Full buffer

	Simulation bandwidth
	20 MHz
	20 MHz

	UE density
	10 UEs per TRxP
	10 UEs per TRxP

	UE antenna height
	1.5 m
	1.5 m

	Channel model variant
	Channel model A
	Channel model A

	Mechanic tilt
	90° in GCS (pointing to horizontal direction)
	90° in GCS (pointing to horizontal direction)

	Electronic tilt
	[100°] in LCS
	[100°] in LCS

	Handover margin (dB)
	0 (i.e., the strongest cell is selected)
	0 (i.e., the strongest cell is selected)

	UT attachment
	Based on RSRP (formula (8.1-1) in TR36.873) from port 0
	Based on RSRP (formula (8.1-1) in TR36.873) from port 0

	Scheduling
	SU-PF

	Guard band ratio (see [4])
	TDD: 8.20% (for 20 MHz,30kHz SCS)

	BS receiver type
	MMSE-IRC

	Precoder derivation
	TDD: SRS based

	Channel estimation
	Non-ideal

	Waveform
	OFDM

	PDCCH
	2 complete symbols within 20MHz

	DMRS
	Type II (dynamic)

	SRS
	2 symbol per 5 slots
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