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Introduction
In RAN#71, scenarios including usage scenarios, deployment scenarios and requirements for next generation access technologies have been discussed and TR 38.913[1] was updated correspondingly. Companying with study in ITU-R WP5D, they are basic guidelines for study and evaluation of new radio interface.
In this contribution, evaluation methodologies and models to facilitate evaluation of technology proposals for new RAT are discussed and proposed.
Discussion
In 3GPP RAN WGs, evaluation for 5G can be divided into two phases:
Phase I: Evaluation should be performed based on each technology proposal, which is to identify necessary feature(s) for new RAT. This phase belongs to this study on new radio access technology [2].
Phase II: Self-evaluation will be performed facing submission of proposed 5G technology to ITU. This is a future phase which needs complete input on e.g. scenarios, requirements from ITU. KPI could be met by one or a combination of features identified in phase I.
From above, the current evaluation in RAN1 focus on evaluation Phase I. 
1.1. Evaluation methodology for evaluation phase I 
In order to facilitate evaluation, the following points and procedure shall be discussed:
· For each of technology proposals,  necessary KPI(s) and/or additional metrics and criterion, e.g. overhead, complexity, for evaluation should be discussed and decided firstly;
· To decide evaluation methodology, e.g. link level simulation, system level simulation, analysis, for each KPI and metric of each technology proposal;
· It is possible to have several steps reaching the final evaluation results;
· In addition, some key parameters/configurations should be decided for simulation, e.g. package size in link level simulation. 
· Preliminary evaluation methodology and detailed configurations to be decided for each of technology proposals at least include fundamental physical layer signal structure： 
· Multiple access scheme
· Numerology and frame structure
· Channel coding and modulation
· Waveform
· Evaluation of other features
Considering above general evaluation methodology, evaluation scenarios, KPI and additional criterions and their corresponding evaluation methods are proposed for some features of fundamental physical layer signal structure. General antenna configuration can be found in the companion contribution [3]. 
Table 1. Evaluation metrics, methods and scenarios for some key features of new RAT
	5G technologies
	Evaluation metrics
	Evaluation methods
	Usage scenarios
	Deployment scenarios (recommended for evaluation)

	New multiple access scheme
	1.	BLER vs. SNR
2.	Spectrum efficiency
3.     Connection density/Connection efficiency 
	1.	Link level simulation
2.	System level simulation
	eMBB, mMTC, URLLC
	Urban Macro as baseline

	New channel coding
	1.	Error floor
2.	BER/BLER vs.SNR
3.	Encoding/decoding complexity

	Link level simulation:
1)	AWGN BPSK
2)	Fading channel+ high-order modulation+ MIMO 
3)    Various packet size (high frequency - large size of PDU, high reliability - small size of PDU and very low BLER)
	eMBB, URLLC
	Indoor
Dense Urban
Urban Macro 

	Numerology/frame structure design
	1.    BLER vs. SNR
2.    Miss detection probability/False detection probability
3.    Demodulation complexity 
4.    Latency
	1. link level simulation
2. analysis
3. If link level and analysis are not sufficient, consider system level
	eMBB, mMTC, URLLC
	All deployment scenarios



1.2. Models
There are traffic models and channel model needed in evaluation phase I. 
Traffic model can be decided based on each technology proposal, since it depends on proper scenario and application where that technology proposal focuses on.
Channel model, particularly for 6GHz-100GHz, has been discussed in the current study on channel model for frequency spectrum above 6 GHz. It is suggested to use the outcome of this SI. Regarding the case below 6GHz, there could be issue considering relative larger bandwidth and corresponding typical channel multipath delay resolution. On the other hand, the existing channel modeling in 3GPP can support 100MHz. So it is suggested no more change to current channel modeling below 6GHz. 
Conclusion 
In this contribution, evaluation methodologies and models are discussed. It is proposed:
Proposal 1: To discuss necessary KPI, additional criterion and application scenarios for evaluation of each key feature and capture Table 1 in TR;
Proposal 2: Traffic model in evaluation depends on each technology proposal and its evaluation scenario and application;
Proposal 3: Channel model for 6-100GHz follows the outcome from study on channel model for frequency spectrum above 6 GHz and for below 6 GHz follows the current 3GPP channel model without change.
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