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1 Introduction

In RAN plenary #71, a new study item for NR access technology was approved [1]. The study aims to develop an NR access technology to meet a broad range of use cases, including eMBB, mMTC, URLLC. 
Especially, design of fundamental physical layer signal structure for new RAT, e.g. waveform, basic frame structure, channel coding, has been prioritized for RAN1 study.
In this contribution, we discuss some considerations on basic frame structure for new RAT.
2 Discussion

NR should satisfy enhanced performance targets compared to LTE e.g. higher data rates, lower latency, enhanced spectral efficiency, etc. for various use cases including eMBB, mMTC and URLLC. Moreover, each use case has different key performance targets, e.g. supporting higher data rates for eMBB, lower latency with improved reliability for URLLC, and massive connection with coverage extension for mMTC, respectively. Therefore, in order to satisfy such diversified requirements for each use case with enhanced performance targets compared to LTE, NR frame structure needs to be designed to ensure efficient and flexible utilization of given spectrum resources.
In addition, initial NR design should carefully take into account forward compatibility with introduction of later phases. Therefore, considering dynamic variations of DL/UL traffic according to the various NR use cases and forward compatibility, we think that dynamic TDD can be a good starting point for initial NR frame structure design.
Proposal 1: Dynamic TDD can be a good starting point for initial NR frame structure design.
2.1 Detailed subframe design for dynamic TDD frame structure
We think that two types of subframe, i.e. “DL reference subframe” and “data subframe” need to be supported for dynamic TDD frame structure for NR. 

2.1.1 DL reference subframe

DL reference subframes are distributed sparsely in time domain and appear periodically with pre-defined/configured time interval shown as in fig. 1. In this DL reference subframe, NR TRP transmits UE-common physical signals, physical channels and RSs which are used by UEs for cell search/identification, time/frequency synchronization, beam search/selection, etc. By concentrating UE-common DL transmissions within a sparse DL reference subframe, all the remaining subframes can be easily utilized as data subframes with dynamic manner according to the DL/UL traffic variations and forward compatibility also can be achieved by using the data subframes without restrictions. Moreover, in terms of energy efficiency, concentrating of always-on signal within a limited time period, i.e. within DL reference subframe, will have desirable benefits.
[image: image1.png]Periodicity =T ms (¢.g.5 ms)

T
DL reference subframe

Time




Fig. 1. DL reference subframe
The periodicity of the DL reference subframe can be different according to the deployment scenarios. For example, if the NR cell is deployed for standalone operation, relatively short periodicity may be required for satisfying the initial access latency related requirement. On the other hand, if the NR cell is deployed for non-standalone operation, DL reference subframe may be more sparsely configured.

What physical channels, signals, or RSs should be supported and how to configure or define the periodicity of DL subframe needs to be studied further considering the target requirements of each use case and specific transmission/reception techniques that are to be applied for NR system.
2.1.2 Data subframe
All the remaining subframes other than DL reference subframes can be configured as data subframes. We propose self-contained data subframe which allows downlink control information for DL/UL scheduling and corresponding DL/UL data transmission within the same subframe, which enables very dynamic resource utilization according to the DL/UL traffic variation. The self-contained data subframe can comprise combinations of four kinds of time interval which are for DL control, DL/UL data, UL control and guard period respectively, and each of the time intervals comprises one or more OFDM symbols. 
In the last RAN1 meeting, some candidates for time domain structures that need to be studied/evaluated are agreed as follows and typical time domain structures which reflect the self-contained concept are agreed to be studied from the first two sub-bullets.
Agreements:
· At least the following time domain structures should be studied/evaluated for NR

· DL transmission region (containing data assignments and data), guard region, UL transmission region (containing UCI)

· DL transmission region (containing data assignments), guard region, UL transmission region (containing data, UCI)

· Other structures not precluded

· Note: there is no assumption between the relationship of assignments and data in the above

· FFS: there can be guard region after the uplink transmission region.

· FFS: Study candidate solutions where 1 structure spans at most a time interval of 1 ms

· FFS: Metrics for study/evaluation

· Note: This does not preclude the same structure could span multiple 1 msecs
From the above agreements other structures for subframe types can be introduced and studied/evaluated for NR. However, when introducing other time domain structures or subframe types, one of the important points that need to be considered is the proportion of the wasted time domain resource within the subframe, i.e. it is not desirable to introduce a time domain structure or subframe type which requires excessive GP.   

Proposal 2: The proportion of the wasted time domain resource, i.e. GP within the subframe should be carefully considered, when introducing time domain structures for NR
3 Conclusion
In this contribution we discussed basic frame structure for NR. Considering various use cases and deployment scenarios of NR and relevant dynamic traffic characteristics, we propose
Proposal 1: Dynamic TDD can be a good starting point for initial NR frame structure design.

Proposal 2: The proportion of the wasted time domain resource, i.e. GP within the subframe should be carefully considered, when introducing time domain structures for NR
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