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1 Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]A new SID [1] “New SID Proposal: Study on Next Generation New Radio Access Technology” was approved at RAN#71. The following objectives are included in the SID
(1) [bookmark: OLE_LINK1]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) Tight interworking between the new RAT and LTE 
In RAN1#84bis meeting [2], the frame structure of new RAT is hotly discussed, and there was an email discussion focusing on the structure design, including the time domain structure, RS design, ACK/NACK design, data assignment, and etc.
In this contribution we provide our views and considerations on the design of frame structure for the new RAT.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
In LTE/LTE-A, the smallest time unit for transmission is subframe, which is constituted with several symbols, and the transmission time interval equals to the subframe. And the downlink and uplink transmission are organized into two kinds of radio frames, i.e. TDD and FDD, and each frame contains 10 subframes.
While in the new RAT discussion, a single framework is targeted to address all usage scenarios. The KPIs specified in TR38.913 are different for different usage scenarios, i.e. eMBB, mMTC and URLLC. As discussed in contribution [3], the new RAT should be high flexible and scalable to meet the diverse requirements. Correspondingly, the frame structure should be scalable to address different services. In the following of this contribution, we will discuss the frame structure in both subframe level and time interval level.
Subframe types
As there are paired and unpaired spectrums allocated to mobile communication, so current FDD structure should work as a start for the paired spectrum, and for unpaired spectrum, it can work as TDD or half duplex. In addition, for the high frequency bands, TDD may be more suitable with the inherent characteristic of reciprocity. 
Considering the convergence of technologies in new RAT and catering for different services, we can design the minimum unit for transmission as different types of subframes, e.g. dynamic or semi-static uplink and downlink intervals, including downlink only, uplink only and bi-directional subframes. For transmission of different services, flexible scheduling can be achieved based on one or multiple different types of subframes.
Time interval discussion
The time interval is the transmission unit for both uplink and downlink data transmission, and as discussed in previous section, it can be constituted with different types of subframes. And for the time interval design, several aspects should be considered as follows:
· RS for demodulation
RS for demodulation should be supported if the subframes in the time interval contain data. But it is possible that some subframes have no RS for demodulation, e.g. multiple subframe scheduling or triggered RS.
· Assignment for data transmission
The assignment can be both present and absent, e.g. for multiple subframe in the time interval or cross carrier scheduling, assignment can be absent. But the time interval should have the capability to support the assignment, and the presence or absence can be configured.
· ACK/NACK transmission
With the different requirements of different usage scenarios, different HARQ process types for ACK/NACK transmission should be designed, e.g. for eMBB and URLLC UEs, the HARQ delay should be different, and for downlink or uplink only transmission, the HARQ process should be different from bi-directional subframe. Anyhow, the time interval should support the ACK/NACK transmission, but whether there is ACK/NACK transmission in the time interval should be linked to different HARQ processing types.
· Time interval scalable in duration
From TR38.913, for URLLC the target for user plane latency should be 0.5ms for both UL and DL, and for eMBB, the target for user plane latency should be 4ms for UL, and 4ms for DL. Considering the user plane latency is about 5 TTIs, so for URLLC, the time interval length should be less than 0.1 ms. For eMBB, it will be less than 0.8 ms. So the time interval duration should be semi-statically configured with several values, corresponding to different services and/or different frequency bands.
· Interference consideration
If the subframe types are configured dynamically or semi-statically, the UL-DL interference should be considered when the configuration is different in different cells. And at least it is better to align the boundary of different subframe types in time interval level.
In addition, for the uplink interval, SRS, CSI feedback and some other UCI information should be supported in addition to the data transmission.
Based on the discussion above, we propose to consider these aspects for the design of frame structure for new RAT.
3 Conclusion
In this contribution, we discussed design of frame structure for new RAT, and proposed the aspects mentioned above should be considered.
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