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1. Introduction

In last meetings, there are lots of discussions on the design of numerologies and frame structure. Basic carrier spacing selection attacked most attentions and some email discussion are happened after last meetings. According to [1], in this meeting, the selection of carrier spacing will continue, we will provide some our preference carrier spacing. Besides, some considerations on the design of NR frame structure are also provided.
2. Numerology 
Based on the discussion of last meeting, scalable numerology will be used. There are several options for the basic carrier spacing value, like 15 kHz, 17.5 kHz. The benefit of using 15 kHz is easy coexistence with LTE. In some cases, LTE and NR might be deployed as in-band mode. Therefore, 15 kHz subcarrier spacing should be included in NR design.

NR should support up to 100G bandwidth. Three typical frequencies, 4GHz, 30GHz and 70GHz, are proposal for different usage scenarios. Considering such large frequency span, typical subcarrier spacing should be used for different carrier frequency. Mobility is another important factor for the design of subcarrier spacing. With the increasing of UE speed, like from 3km/h to 500km/h, larger subcarrier spacing should be introduced to against Doppler shift.
(1) For eMBB, 15 kHz and 60 kHz carrier spacing could be considered for sub 6GHz deployment. For higher frequency, like up to 50GHz，120 kHz could be considered. If operation frequency is over 50 GHz, 240 kHz carrier spacing should be considered. 
(2) For eMTC, considering the requirements of coverage enhancement, if it is necessary to support lower carrier spacing, like 3.75 kHz or 7.5 kHz, still needs FFS.

(3) For URLLC, Short TTI length is required. Comparing with eMBB and eMTC, extra requirements on the carrier spacing is not clear.
In summary, it is proposed that

Proposal 1: 15 kHz, 60 kHz, 120 kHz and 240 kHz subcarrier spacing should be supported for NR and other values need FFS.
3. Frame structure design
In order to support different latency requirements, Frame structure design for NR should support multiple TTI lengths. Even in LTE, latency reduction is also under discussing and multiple TTI length will be specified in R14. Comparing with latency reduction design in LTE, the largest advantage of NR is totally new design and there is no backward compatible constraint. Especially, for the design of TDD, all self contained subframe could be used for NR TDD design and the performance of both latency and UPT could be optimized.
Observation 1: Comparing with LTE, NR could use all self contained subframe design to increase the flexibility.

It is also should be noted that one TTI for NR could be consist of multiple symbols. If TTI length is defined by number of symbols, different carrier spacing and symbol length will lead to different TTI length with the same symbols number.
As for the design of TDD, if 1ms subframe length is used for NR, multiple switching points in 1ms should be considered. The main reason is that with the introducing of larger carrier spacing and short symbol length, 1ms subframe will contain more symbols and more switching points could improve the efficiency of HARQ and support faster CSI feedback. 
Proposal 2: If 1ms subframe length is reused in NR, multiple switching points should be considered for the design of frame structure.
GP should also be considered at the early stage for the design of frame structure, especially for TDD. The length of GP is mainly depended on the cell coverage range. Larger cell coverage range needs longer GP. With the increasing of operation carrier frequency, due to the limitation of pathloss, supporting cell coverage range will shrink. With the enhancement by beamforming, the performance of cell coverage could be improved. For NR, multiple symbols length will be introduced and in-band deployment for multiple symbol lengths should be considered. In LTE, the length of GP is scalable by the number of symbols length. In NR, the design of GP should also consider the matching with different symbols length. If different symbol lengths support different GP lengths, the in-band deployment of TDD might meet some problems.
Proposal 3: the definition of GP should consider the match of different symbol lengths.
4. Conclusion
In summary, the following observations and proposals are provided for the design of numerology and frame structure:

Observation 1: Comparing with LTE, NR could use all self contained subframe design to increase the flexibility.
Proposal 1: 15 kHz, 60 kHz, 120 kHz and 240 kHz subcarrier spacing should be supported for NR and other values need FFS.
Proposal 2: If 1ms subframe length is reused in NR, multiple switching points should be considered for the design of frame structure.

Proposal 3: the definition of GP should consider the match of different symbol lengths.
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