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1 Introduction
In RAN#71, the study item on Next Generation New Radio Access Technology was approved [1] with objectives as follows:
(1) Target a single technical framework addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 including

· Enhanced mobile broadband

· Massive machine-type-communications

· Ultra reliable and low latency communications 

(2) The new RAT shall be inherently forward compatible
· ……
(3) 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 to fulfil objective 1 and 2, with focus on progressing in the following areas 

· ……
(4) Study and identify  the technical features necessary to enable the new radio access to meet objective 1 and 2, also including:

· ……
(5)~(7)
In RAN#70, the study item on Scenarios and Requirements for Next Generation Access Technologies was approved. And after RAN#71 and following email discussion, draft TR 38.913 [2] was developed. 
In this contribution, we discuss the high level design of the new air interface to address all usage scenarios, requirements and deployment scenarios identified in scenarios and requirements for next generation access technologies study.
2 Overview on NR
· Usage scenarios
The new air interface should support three usage scenarios including eMBB, mMTC and URLLC. In draft TR 38.913, ten deployment scenarios are identified. The new air interface should meet 19 KPIs. To design single technical framework for all cases, the fundamental technical components should take all requirement into account from the beginning. The fundamental technical components include waveform, multiple access, basic frame structure and channel coding scheme, etc. The design of NR should not be based on single usage scenario and then enhanced for other usage scenarios.
Now, the requirements and deployment scenarios for eMBB are relatively stable. The main KPIs and main deployment scenarios for mMTC and URLLC have been defined in [2], though some requirements on mMTC and URLLC have not been clearly defined. The remaining parts will be completed in June. It is feasible to study technical features for MTC cases with these ready KPIs and deployment scenarios now. So the NR for three usage scenarios should be designed simultaneously.
Proposal 1：eMBB, mMTC and URLLC should have the  same priority to be study and specified. Fundamental physical layer signal structure design should take all three usage scenario into account
· Support families  of usage scenarios in one carrier
Operators can deploy different usages in one carrier without guard band, which can save operators invest, improve spectrum utilization, and take full advantage of low frequency. LTE has supported in-band deployment for NB-IoT and eMTC. In NR, more usage scenarios should be deployed in the same band and the NR framework should be capable to provide diverse usages in one carrier without guard band.

Proposal 2：5G NR framework should be capable to provide diverse usages in one carrier without guard band.
· Deployment scenario
In draft TR 38.913, ten deployment scenarios are identified. The NR should support:

· Frequency ranges up to 100 GHz: There are different available bandwidths for low and high spectrum. Considering diverse usage scenarios in different frequencies, the NR should support different sub-carrier spacing in different operation frequencies. 
· Large scale inter-site distance, from 20m to 100km, even 400km. NR should support short CP and long CP for different ISD.
· Large scale mobility, from 3km/h to 500km/h. NR should consider large scale Doppler shift during sub-carrier spacing and pilot signal design.
Proposal 3: NR supports set of numerologies to meet all deployment scenarios.

· Available spectrum and duplex mode
From 700Mz to 3GHz, most spectrums have been allocated to FDD and TDD deployment. From 3GHz to 6GHz, the main spectrums are TDD. For above 6GHz, the main spectrums are expected for TDD. Some countries and regions have announced trials on TDD spectrum.  It can be foreseen that the early deployment for NR will happen on TDD spectrum. So in the NR studies, TDD should have higher priority.

In LTE, dynamic TDD has been supported. Dynamic TDD is an important scheme to meet dynamic traffic demand. For NR, dynamic UL and DL transmission should be fundamental feature for TDD, and should be taken into account from beginning, e.g. from basic frame structure and signaling design. 
Observation 1: The main expected spectrum for NR will be TDD and dynamic TDD design should be supported at the very beginning. 
3 Conclusion
In this contribution, we provide some overviews on the design of the new air interface. Some proposals are given. They are:
Proposal 1：eMBB, mMTC and URLLC should have the  same priority  to be study and specified. Fundamental physical layer signal structure design should take all three usage scenario into account
Proposal 2：5G NR framework should be capable to provide diverse usages in one carrier without guard band.

Proposal 3: NR supports set of numerologies to meet all deployment scenarios.

Observation 1: The main expected spectrum for NR will be TDD and dynamic TDD design should be supported at the very beginning. 
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