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1 Introduction
In RAN1#87, the following agreements were reached [1]:
Agreements:
· NR should support dynamically assigned DL and UL transmission directions at least for data on a per-slot basis at least in a TDM manner 

· FFS control signaling details (e.g. UE or cell-specific, applicable for cross and/or same-slot scheduling, switching between dynamic and semi-static operation, etc.) 

· FFS adaptation at the level of a mini-slot 

· Other aspects, if any, are not excluded 

· Note: the applicability of the above bullets in terms of spectra is a separate discussion

In this paper, we discuss the dynamic TDD slot structure.  
2 Discussion
Generally, there are mainly the following slot types to be supported for NR:
· DL only slot

· UL only slot

· Bi-directional slot
· Guard only slot
In a bi-directional slot, both DL and UL can be transmitted with a switching gap in between. For eMBB, there should be only one DL/UL switching within a bi-directional slot. For URLLC, one or more DL/UL switching within a slot may be considered depending on the slot length and the latency target. In a bi-directional slot, flexible DL/GP/UL partition should be specified to allow a dynamic adaptation to multiple factors, such as DL/UL traffic amount and their latency requirements, UL coverage, strength of cross-link interference, etc. A NR frame is therefore a combination of the above slot types.

Proposal 1: At least the following slot types should be supported for NR TDD (DL only slot, UL only slot, Bi-directional slot).
Proposal 2: In a bi-directional slot, flexible DL/GP/UL partition should be specified. 
It has been agreed that the dynamic TDD can be operated in a per-slot basis, but the signaling details on the determination of DL and UL transmission directions is to be discussed. There could different ways to signal the dynamic DL/UL reconfiguration, including the explicit signaling method or implicit signaling method. In an explicit signaling method, the DL/UL reconfiguration information is provided by L1 control signaling, e.g. included in a common DCI that can be monitored by a number of UEs. In an implicit signaling method, the DL/UL reconfiguration information is derived by other L1 signaling, e.g. based on the UL grant. In this case, only the scheduled UE is aware of the DL/UL transmission direction being used by the cell.
In general the implicit method (e.g. UL grant based method) has more flexibility as the DL/UL reconfiguration does not have to be done within a predefined set of pattern. Also no additional L1 control overhead is required. On the contrary, the explicit signaling methods may have some limitations on DL/UL reconfiguration if only limited number of DL/UL patterns is defined. On the other hand, the explicit signaling has benefit in that the non-schedule UEs or neighbor gNBs can obtain the actual DL/UL configuration through the broadcast L1 signaling. The non-scheduled UEs can skip the DL monitoring in the allocated UL transmission parts therefore achieves significant power saving gain. In addition, it is not clear how the implicit way works with UL grant free transmission, which was agreed to be supported in NR. Therefore, it is proposed to specify the explicit L1 signaling for dynamic TDD.
Proposal 3: Explicit L1 signaling is specified for dynamic DL/UL reconfiguration in NR.
A common L1 control channel can be used to indicate the dynamic DL/UL reconfiguration per slot. As an example, a set of DL/GP/UL partition can be defined and the L1 signaling indicates the configuration index. Such L1 signaling can be transmitted in the front of each slot, i.e. in the DL control region. The indicated slot structure can either be applied to the current or the next slot. In the current slot indication case, the UE could not identify a UL only slot since no L1 signaling can be detected in the front of the slot, thus UL grant free transmission cannot be applied to such UL only slot. For the grant-based UL transmission (non-self contained case), the UE can be indicated in the UL grant the UL duration of the scheduled slot, in order to prepare the UL data rate-matching for a full UL slot or a bi-directional slot. 
In the next slot indication case, UE is informed about the structure of future slots, so as long as enough processing time is available at the UE, UE is able to prepare for the UL data transmission according to the indicated slot structure. Therefore there is no issue with both grant free and grant-based UL transmission.
A further discussion points are the periodicity and validation window for the explicit indicated dynamic TDD slot structure. It is proposed that periodicity of explicit slot structure indication can be configured by the network, based on the traffic conditions, interference management schemes, etc. The signaled slot structure applies to the slots within the signaling periodicity.   
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Figure 1:  L1 configuration information indicates the current slot structure
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Figure 2: L1 configuration information indicates the next slot structure

Proposal 4: The signaled dynamic TDD slot structure applies from the current or the next slot. 
Proposal 5: The periodicity of the explicit L1 signaling should be configurable by the network. 
3 Conclusions
Based on the above discussion, we have the following proposals:
Proposal 1: At least the following slot types should be supported for NR TDD (DL only slot, UL only slot, Bi-directional slot).

Proposal 2: In a bi-directional slot, flexible DL/GP/UL partition should be specified. 

Proposal 3: Explicit L1 signaling is specified for dynamic DL/UL reconfiguration in NR.

Proposal 4: The signaled dynamic TDD slot structure applies from the current or the next slot. 

Proposal 5: The periodicity of the explicit L1 signaling should be configurable by the network. 
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