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1 Introduction

In RAN#71, “Study on New Radio Access Technology” was approved [1]. The study will target a single technical framework addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 “Study on Scenarios and Requirements for Next Generation Access Technologies” [2]. 
RAN1 will start physical layer aspect study for 5G new radio access technology (RAT). Evaluation of different proposals will be a key to the success of the study. This contribution discusses the overall consideration of evaluation work for 5G new RAT.
2 Discussion on working method
2.1 Overview of 5G new RAT study
According to [1], the initial work of the study item should allocate high priority on gaining a common understanding on what is required in terms of radio protocol structure and architecture, with focus on progressing including the following areas (RAN1 related)
· Fundamental physical layer signal structure for new RAT
· Waveform based on OFDM, with potential support of non-orthogonal waveform and multiple access
· FFS: other waveforms if they demonstrate justifiable gain

· Basic frame structure(s)

· Channel coding scheme(s)

It is clear that 5G new RAT study will start with the fundamental physical layer technologies including waveform, multiple access, channel coding, and frame structure design. Future study (e.g., channel structure and reference signal design, etc.) would be based on the conclusion of what schemes are adopted in those technology aspects, and focus more on system design to achieve the overall requirements in specific scenarios. 
Observation 1: Initial phase of 5G new RAT study would focus on fundamental physical layer technology aspects. Later study will be focusing more on system design based on the conclusion of those technology aspects.
2.2 Evaluation  procedure
Evaluation work needs to facilitate the 5G new RAT study purpose in different stages.
· First stage: evaluation needs to facilitate the derivation on what scheme(s) will be adopted for each of the technology aspects for 5G new RAT.

· Second stage: evaluating the overall new RAT design that may invoke a combination of several technical components, to investigate the fulfilment of KPIs in in different scenarios / service / band.

Proposal 1: First stage evaluation needs to facilitate the derivation on what scheme(s) will be adopted for each technology aspects for 5G new RAT.
2.3  Working method proposal for first stage evaluation
To achieve the goal of the first stage evaluation, it is proposed to discuss and define the dedicated evaluation method, evaluation metrics, scenarios and parameters for each of the technology aspects (e.g., multiple access, waveform, channel coding scheme, etc.), such that comparing among different proposals for a specific technology aspect could be achieved in a more comprehensive way.
When discussing and defining the evaluation metrics, the KPIs and other requirements defined in TR38.913 [2] could be used as baseline, but additional metrics could also be used. Similarly, the deployment scenario and parameters shown in [2] could be used as baseline, but additional scenarios and parameters could be defined to facilitate the technology comparison. 
Taking the channel coding evaluation as example, link level simulation would be an effective way to evaluate different coding schemes. In this case, additional metrics such as waterfall performance (SINR-to-BLER curve) could be used, and different packet size may need to be evaluated when considering different channel coding schemes.
Proposal 2: Define dedicated evaluation method, metrics, scenarios and parameters for each technology aspect (e.g., multiple access, waveform, channel coding scheme, and numerology and frame structure etc.) at first stage. 
Proposal 3: KPIs and deployment scenarios defined in TR38.913 could be used as baseline, and additional evaluation metrics, scenarios, and parameters could be defined for a specific technology aspect.
3 General consideration on technology evaluation
Based on the proposed working method, the evaluation methods, metrics, scenarios and parameters for some important technology aspects for 5G new RAT design are introduced. Dedicated papers on some of the following aspects could be found in [3-6]. 
3.1 Evaluation for multiple access design
Evaluation for multiple access design is discussed in [3]. It is proposed that multiple access design should be evaluated in eMBB, mMTC and URLLC cases. TRP spectrum efficiency [2] is one of the evaluation metrics for eMBB case. Connection density [2] is one of the evaluation metrics for mMTC case. Reliability [2] is one of the evaluation metrics for URLLC case. Detailed discussions could be found in [3].
3.2 Evaluation for waveform design
Evaluation for waveform design is discussed in [4]. It is proposed to use link-level simulation for waveform evaluation. Three cases, i.e., downlink single numerology case, downlink mixed numerology case, and uplink asynchronous transmission case, are to be evaluated. User spectrum efficiency is proposed to be used as evaluation metric. Detailed considerations are provided in [4].
3.3 Evaluation for channel coding design
Relevant evaluation discussion is provided in [5]. It is proposed to use link-level simulation to evaluate this technology aspect.  Different packet size needs to be evaluated, with waterfall performance (SINR-to-BLER curve), complexity, and reliability as evaluation metrics. Discussion is detailed in [5].
3.4 Evaluation for numerology and frame structure design
For numerology study, the first step is to analyze whether different numerology will be required. Potentially, different numerology might be needed for different user speed, frequency band, and/or different service requirement. Evaluation scenarios need to cover the above situations. Consideration on scenarios and design principles can be found in [6][7].
3.5 Energy efficiency evaluation
Network energy efficiency is a new KPI that was not evaluated for IMT-Advanced, and is important for 5G new RAT design. A common understanding on base station power consumption model could be helpful to guide the energy efficient design, since such model could figure out which components are major contributor to the power consumption. An example base station power consumption model could be found in [8]. 
On the other hand, to compare potential technology proposals, quantative evaluation might be needed. The detailed evaluation method could be for further discussion.
4 Conclusion
In this contribution, we presented the general considerations for 5G new RAT design. We have the following observations.
Observation 1: Initial phase of 5G new RAT study would focus on fundamental physical layer technology aspects. Later study will be focusing more on system design based on the conclusion of those technology aspects.
Based on the above observations, we propose to agree on the following Way Forward in this meeting:
Proposal 1: First stage evaluation needs to facilitate the derivation on what scheme(s) will be adopted for each technology aspects for 5G new RAT.
Proposal 2: Define dedicated evaluation method, metrics, scenarios and parameters for each technology aspect (e.g., multiple access, waveform, channel coding scheme, and numerology and frame structure, etc.) at first stage. 
Proposal 3: KPIs and deployment scenarios defined in TR38.913 could be used as baseline, and additional evaluation metrics, scenarios, and parameters could be defined for a specific technology aspect.
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