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1 Introduction
In RAN1#86 meeting [1], several issues were discussed in NR frame structure, and the following items were agreed which are related with the scheduling procedure:
Agreements:
· The following is supported for NR 

· From UE perspective, HARQ ACK/NACK feedback for multiple DL transmissions in time can be transmitted in one UL data/control region is supported

· Some or all of the following timing relationships can be indicated to a UE dynamically by the L1 DL signaling (FFS: explicit or implicit)

· Timing relationship between DL data reception and corresponding acknowledgement

· Timing relationship between UL assignment and corresponding UL data transmission

· Note: Default value, if any, for each timing relationship is FFS (agreement from RAN1 #85)

· Note: Potential values for each timing relationship has to be studied further considering e.g., UE processing capability, gap overhead, UL coverage, and etc. (agreement from RAN1 #85)

· Note: Other means of indicating the timing relationship are not precluded
· Some or all of the following timing relationships can be indicated to a UE semi-statically (FFS: explicit or implicit)
· Timing relationship between DL data reception and corresponding acknowledgement

· Timing relationship between UL assignment and corresponding UL data transmission

· Note: Default value, if any, for each timing relationship is FFS (agreement from RAN1 #85)

· Note: Potential values for each timing relationship has to be studied further considering e.g., UE processing capability, gap overhead, UL coverage, and etc. (agreement from RAN1 #85)

· Note: Other means of indicating the timing relationship are not precluded
Agreements:
· A slot can contain all downlink, all uplink, or {at least one downlink part and at least one uplink part}

· FFS regarding the number of switching points, multiplexing of different use cases (e.g., multiplexing eMBB and URLLC use cases) and/or numerologies in the time domain
Agreements:
· Followings are considered as starting points of NR frame structure at least within the CP overhead 
· Subframe

· Already agreed upon

· Assume x=14 in the reference numerology for subframe definition (for normal CP)

· FFS: y=x and/or y=x/2 and/or y is signalled
· Slot

· Slot of duration y OFDM symbols in the numerology used for transmission

· An integer number of slots fit within one subframe duration (at least for subcarrier spacing is larger than or equal the reference numerology)

· The structure allows for ctrl at the beginning only
· The structure allows for ctrl at the end only
· The structure allows for ctrl at the end and at the beginning

· Other structure is not precluded
· One possible scheduling unit

· Mini-slot

· Should at least support transmission shorter than y OFDM symbols in the numerology used for transmission

· May contain ctrl at the beginning and/or ctrl at the end

· The smallest mini-slot is the smallest possible scheduling unit (FFS: smallest number of symbols)

· Note: the names are for the purpose of discussion. Whether some terms can be merged or not is FFS

· FFS whether NR frame structure needs to support both slot and mini-slot or these can be merged
In this contribution, we mainly provide our considerations on NR scheduling procedure.
2 Discussion
The concept of subframe, slot and mini-slot were proposed in RAN1#86. A slot can contain all downlink, all uplink, or (at least one downlink part and one uplink part). Slot is one possible scheduling unit and mini-slot is the smallest possible scheduling unit. 
Mini-slot can be used as the basic scheduling unit for all services, such as URLLC, eMBB and mMTC. However, considering different performance requirements, such as latency, coverage, and energy saving, the scheduling time interval in NR system should be flexible. E.g., the target performance of mMTC is low energy consumption and extended coverage. The air interface design for mMTC would have low power spectrum density for energy saving and long TTI for coverage extension.  To satisfy the latency requirements of 0.5 ms end-to-end delay for URLCC, the TTI length should be extremely short (less than 0.1 ms). Figure 1 is an illustration of the mini-slot and the variable length of transmission time interval of NR system for TDD transmission. The scheduling transmission length could be one or more mini-slots within the downlink or uplink transmission part of slot.  The TTI length is variable and the interval of DL and UL transmission are dynamically allocated at each slot.  The number of min-slot in each TTI is scalable.
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Figure 1:Mini-slot and variable TTI for NR scheduling
Proposal 1:  The scheduling unit in NR should be scalable and configured dynamically.
For UL or DL scheduling, DCI can be located at the control region for every scheduling unit. UE may not know the control region when variable length of the TTI being scheduled. Hence, UE should monitor the DCI in every mini-slot. In the legacy system, blind decoding is used to receive DL control channels. However, BD schemes will complicate the processing procedure and increase the power consumption for UE. To avert the shortcomings illustrated above, DL control channel design without BD can be considered in NR, e.g. DL grant can be located at the beginning of each packet or in the preconfigured DL control regions in a slot, more details can be found in [2]. With this method, scheduling to enable multiplexing URLLC and eMBB traffic within a slot can be supported.  In addition, cross-slot and multi-slot scheduling can also be considered in NR to reduce the control overhead. For delay insensitive traffic, long TTI can be used by multiple mini-slots bundling, which brings large coding gain.
Proposal 2:  DL control channel design without blind decoding should be considered for NR.

Proposal 3:  Cross-mini-slot and multi-mini-slot scheduling can be supported for NR.

3 Conclusion
In this contribution, we discuss the NR scheduling procedure and the following proposals are given:
Proposal 1:  The scheduling unit in NR should be scalable and configured dynamically.

Proposal 2:  DL control channel design without blind decoding should be considered for NR.

Proposal 3:  Cross-mini-slot and multi-mini-slot scheduling can be supported for NR.
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