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1 Introduction
In RAN#70 meeting, a new SID [1] “New SID Proposal: Study on Next Generation New Radio Access Technology” was approved. The following objectives are included in the SID
· 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 
And in RAN1#85 meeting, agreements for numerology and frame structure of NR were reached as follows:
Agreements:
· At least the following should be supported for NR in a frequency portion
· A time interval X which can contain one or more of the following
· DL transmission part
· Guard
· UL transmission part
· FFS which combinations are supported and whether they are indicated dynamically and/or semi-statically
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)
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In this contribution, we provided our views for frame structure design.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
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. 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 DL. Considering the different user plane latency requirements, different scheduling time is needed, e.g. the scheduling time of eMBB UE should be multiple times of URLLC UE.
To achieve the single framework addressing all usage scenarios, the agreed flexible subframe (i.e. a time interval including one or more of downlink transmission part, guard and uplink transmission part) can be used as the basic time unit. In other words, the frame structure can be combined with multiple flexible subframes, moreover the length of different transmission parts can be different within each subframe. 
On one hand, thanks to the self-contained subframe (i.e. the subframe contains downlink transmission part, uplink transmission part, and/or guard), the URLLC UE can report ACK/NACK in the uplink transmission part within the same subframe to achieve lower user plane latency, while for eMBB UE, multiple subframes can be scheduled for higher capacity. On the other hand, considering the bursty and unpredictable scheduling requirement for URLLC UE and flexible scheduling of different usage scenarios, combinations of different subframe types should be supported and indicated dynamically. For example, with URLLC UE scheduled, the subframe can be set as self-contained, while without URLLC scheduled, the subframe can be set as full downlink or uplink for eMBB UE. So we propose that
Proposal 1: Combine the frame based on multiple flexible subframes, and the combinations should be indicated dynamically.
In addition, as discussed in [2], dynamic multiplexing of different usage scenarios in frequency domain achieves higher resource utilization, especially considering the unpredictable scheduling of URLLC UE, as no resource needs to be reserved for the URLLC UE. Figure 1 shows the example of multiplexing of eMBB UE and URLLC UE, based on the combination of flexible subframes, URLLC UE can report the ACK/NACK within the same subframe, and eMBB UE can achieve high capacity with multiple subframes scheduling. So we propose that
Proposal 2: Support dynamic multiplexing of different usage scenarios based on a single frame structure.
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Figure 1 Dynamic multiplexing of eMBB and URLLC UE
While considering both the dynamic multiplexing and self-contained feedback, the following potential issues should be studied,
· Different uplink requirement for multiplexing in frequency domain
As the different user plane latency requirement, different usage scenarios require different subframe types. Also take Figure 1 as example, eMBB UE in the first subframe may not need the uplink transmission, while URLLC UE needs the quick feedback of ACK/NACK within each self-contained subframe, so some uplink transmission parts may be wasted. This issue should be studied, for example, design the GP and uplink part for ACK/NACK short to reduce the waste of resources.
· Different feedback requirement and capability
Considering the different user plane latency requirements, different payload size and different UE processing capability, different feedback timing should be supported. And it’s better to support dynamic HARQ timing for different cases.
· Additional data processing time for self-contained feedback
Considering the quick feedback within the self-contained subframe for URLLC UE in TDD mode, the GP between downlink transmission part and uplink transmission part should not only include transition time and timing advance for uplink transmission, but also include the processing time for the downlink data. While for eMBB UE, as the relative loosened feedback requirement, the ACK/NACK can be reported in n+k subframe, the GP only needs to cover transition time and timing advance, so naturally, different GP durations can be configured for different UEs.
· Uplink transmission part for ACK/NACK feedback
The uplink transmission part should be designed long enough for ACK/NACK transmission, taking the LTE for example, SC-FDMA is adopted for uplink transmission to achieve lower PAPR. If SC-FDMA is adopted in new radio access, at least two symbols are needed for ACK/NACK transmission, i.e. one is for DMRS, and the other is for the ACK/NACK signal. While for SRS transmission, only one symbol is enough. So for different uplink transmission, the uplink transmission part should be designed differently.
Based on the potential issues discussed above, we propose that
Proposal 3: The flexible GP and uplink transmission part should be studied for different scenarios.
3 Conclusion
In this contribution, we provided our proposals for frame structure design as follows:
Proposal 1: Combine the frame based on multiple flexible subframes, and the combinations should be indicated dynamically.
Proposal 2: Support dynamic multiplexing of different usage scenarios based on a single frame structure.
Proposal 3: The flexible GP and uplink transmission part should be studied for different scenarios.
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