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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.

At the RAN1#92 meeting, the evaluation assumptions for Step2 has been agreed [3]. Based on the agreed evaluation assumptions, studying the intial performance of test scenarios are necessary to find the gap between the perforamnce achieved by current technologies and ITU requirements for further enhancement. In this contribution, we present the preliminary evaluation results of Indoor Hotspot-eMBB config A, including the DL average spectral efficiency, the DL 5th percentile user spectral efficiency and the area traffic capacity.
2. ITU Requirements
The minimum requirement for 5th percentile user spectral efficiency and average spectral efficiency for Indoor Hotspot-eMBB sceanrio is provided as follow [4].
TABLE 1
5th percentile user spectral efficiency
	Test environment
	Downlink 
(bit/s/Hz)
	Uplink 
(bit/s/Hz)

	Indoor Hotspot – eMBB
	0.3
	0.21

	


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

	Indoor Hotspot – eMBB
	9
	6.75

	


The defination of area traffic capacity is also defined in [4]. Area traffic capacity is the total traffic throughput served per geographic area (in Mbit/s/m2). The throughput is the number of correctly received bits, i.e. the number of bits contained in the SDUs delivered to Layer 3, over a certain period of time.
This can be derived for a particular use case (or deployment scenario) of one frequency band and one TRxP layer, based on the achievable average spectral efficiency, network deployment (e.g., TRxP (site) density) and bandwidth. Let W denote the channel bandwidth and ρ the TRxP density (TRxP/m2). The area traffic capacity Carea is given by:
Carea = ρ × W × SEavg                                                               (1)
The minimum requirement of area traffic capacity is listed as follow:
TABLE 3
Area traffic capacity
	Test environment
	Downlink (Mbit/s)

	Indoor Hotspot – eMBB
	10



3. Evaluation Results of DL Spectral Efficiency
In this section, we provide the preliminary downlink results of Indoor Hotspot–eMBB Config A. The detailed evaluation assumptions can be found in Annex.
The initial evaluation results of DL average spectral efficiency and DL 5th percentile spectral efficiency are summarized in Table 4 and Table 5. The area traffic capacity results are provided based on initial results of the average spectral efficiency.
TABLE 4
Average spectral efficiency
	Test environment
	SEavg 
(bit/s/Hz/TRxP)
	ITU Requirement (bit/s/Hz/TRxP)
	Gain

	12 TRxPs (32AEs)
	12.230
	9
	
35.9%

	36 TRxPs (128AEs)
	14.08
	9
	
56.5%


TABLE 5
5th percentile user spectral efficiency
	Test environment
	SEuser
(bit/s/Hz)
	ITU Requirement 
(bit/s/Hz)
	Gain

	12 TRxPs (32AEs)
	0.4880
	0.3
	
62.65%

	36 TRxPs (128AEs)
	0.4548
	0.3
	
51.6%



Based on above evaluation results, we have following observation. 
Observation 1: The minimum requirement for DL 5th percentile user spectral efficiency and DL average spectral efficiency can be met for Indoor Hotspot-eMBB configuration A.

4. Evaluation Results of Area Traffic Capacity
In this section, we will analyze the minimum bandwidth to meet the ITU requirement on area traffic capacity based on initial results of the average spectral efficiency in Table 6. 
TABLE 6
Area traffic capacity
	Test environment
	Bandwidth, W 
(MHz)
	DL user experienced data rate 
 (Mbit/s)
	ITU requirement (Mbit/s)

	12 TRxPs
	400
	 9.78
	10

	
	450
	 11.0
	10

	36 TRxPs
	100
	 8.45
	10

	
	150
	 12.67
	10



Based on above results, we have following observation. 
Observation 2: The requirement on area traffic capacity can be met for Indoor Hotspot-eMBB configuration A, when the bandwidth is larger than 450MHz for 12 TRxPs and 150MHz for 36 TRxPs.
5. Summary
In this contribution, we provide the preliminary downlink results of Indoor Hotspot-eMBB Config A, including the DL average spectral efficiency, the DL 5th percentile user spectral efficiency and the area traffic capacity. The observations are summarized as follow:
Observation 1: The minimum requirement for DL 5th percentile user spectral efficiency and DL average spectral efficiency can be met for Indoor Hotspot-eMBB configuration A.
Observation 2: The requirement on area traffic capacity can be met for Indoor Hotspot-eMBB configuration A, when the bandwidth is larger than 450MHz for 12 TRxPs and 150MHz for 36 TRxPs.
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Annex: Evaluation assumptions
	Indoor Hotspot – eMBB
	Config A

	Carrier frequency for evaluation
	4 GHz

	Total transmit power per TRxP
	21 dBm for 10MHz bandwdith

	TRxP number per site
	1
	3

	Number of antenna elements per TRxP
	32Tx/Rx, (M,N,P,Mg,Ng) = (4,4,2,1,1), (dH,dV) = (0.5, 0.5)λ

+45°, -45° polarization
	128Tx/Rx, (M,N,P,Mg,Ng) = (8,8,2,1,1), (dH,dV) = (0.5, 0.8)λ
+45°, -45° polarization

	Number of TXRU per TRxP
	32TXRU, (Mp,Np,P,Mg,Ng) = (4,4,2,1,1)
(1-to-1 mapping)
	32TXRU, (Mp,Np,P,Mg,Ng) = (2,8,2,1,1)

	Number of UE antenna elements 
	4Tx/Rx, (M,N,P,Mg,Ng) = (1,2,2,1,1), (dH,dV) = (0.5, N/A)λ
0°,90° polarization

	Number of TXRU per UE
	4TXRU, (Mp,Np,P,Mg,Ng) = (1,2,2,1,1)
(1-to-1 mapping)

	Traffic model
	Full buffer

	UE density
	10 UEs per TRxP

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

	Wrapping around method
	Geographical distance based wrapping

	Polarized antenna model
	Model-2 in TR36.873

	Scheduler
	MU PF (Max 12 layer)

	Subband number
	10

	Overhead 
	[bookmark: _GoBack]
SS/PBCH block
	
1 SS/PBCH block per 20ms

	
	PDCCH
	2 OFDM symbols per slot

	
	DMRS (Type II)
	4, 8, 12 ports

	
	CSI-RS
	4, 8, 16, 32 ports with periodicity of 5ms

	
	TRS
	4 CSI-RS resource in 2 consecutive slots per 20ms, 50PRB

	
	PT-RS
	N.A. for Config A
2 ports, time desity is 4OS, frequency density is 4PRB for Config B/C

	Receiver
	MMSE-IRC

	CSI feedback
	Ideal

	MCS table
	
Ideal channel estimation based NR table
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