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[bookmark: _Ref521334010]Introduction
Several important URLLC use cases such as factory automation, power distribution and remote driving are characterized by unidirectional or bi-directional cyclic traffic. Such cyclic (periodic) traffic is efficiently served by configured DL assignments and configured UL grants. This contribution discusses the extension of Rel-15 DL SPS mechanism to support periodic URLLC traffic. 
Discussion
[bookmark: _GoBack]The Rel-15 DL SPS mechanism supports a minimum periodicity of 10ms. This is much larger than the cyclic times proposed for URLLC. For instance, TR 22.804 describes cycle times as small as 0.5ms for motion control. As this cycle time consists of a controller sending a desired set point to an actuator (DL) and a sensor transmitting the current state of a process back to the controller (UL), at least a configured DL assignment every 0.5 would be required for a single UE. Considering that there are multiple UEs in a cell and if traffic arrives at the same time even shorter periodicities may be required. In contrast to DL sub-slot periodicities of 2 and 7 symbols are possible for a Rel-15 configured UL grant. Therefore, it is necessary to provide similar periodicities for a configured DL assignment for periodic URLLC traffic.
 
Proposal 1: generalize the DL SPS configuration in Rel-15 to a configured DL assignment configuration with similar periodicity values as for a configured UL grant configuration. 

Similarly to what is envisioned for the UL it should be possible for a UE to support different types of periodic traffic each with unique latency and reliability constraints. For instance a UE supporting mixed traffic may be configured with one DL assignment configuration for SPS – where a minimum periodicity of 10ms is appropriate – and a different DL assignment configuration for URLLC traffic with a faster duty cycle. Going a step further, multiple DL assignment configurations can be configured targeting different URLLC services for the same UE.

Proposal 2: a Rel-16 UE may be configured with multiple configured DL assignment configurations targeting different traffic types or services.

Other design aspects need to be considered if shorter periodicities are introduced in the DL. For instance the PUCCH overhead is significantly increased with a higher density of configured DL assignment receptions especially for symbol-level periodicity. 

The HARQ-ACK overhead can be reduced by a UE only transmitting a NACK. This is also beneficial for target BLER on the order of 10-4 or less since on average there is one NACK for every 10,000 PDSCH receptions. A UE may be optionally configured for NACK-only feedback. A PUCCH resource is provided by RRC signaling for NACK-only feedback corresponding to PDSCH received on a configured DL assignment. 

If the UE receives a PDCCH activating or deactivating a configured DL assignment, the PUCCH resource is selected according to the procedure for selecting a PUCCH resource when a PDSCH is scheduled by a PDCCH associated with the C-RNTI. Note that the UE behavior is similar to SR transmission. If PUCCH Format 0 is provided as the PUCCH resource for the DL assignment configuration, the UE is provided with a value m0 by the higher layer parameter initialCyclicShift of PUCCH Format 0 and the parameter mCS is set to 0. For PUCCH Format 1, the UE transmits the PUCCH by setting the bit b(0) = 1.

Proposal 3: study means of reducing UL control overhead if much shorter periodicities are introduced for a configured DL assignment configuration. 
Conclusions
This contribution discussed the extension of the Rel-15 DL SPS mechanism to support periodic DL URLLC traffic. The proposals are as follows
· Proposal 1: generalize the DL SPS configuration in Rel-15 to a configured DL assignment configuration with similar periodicity values as for a configured UL grant configuration. 
· Proposal 2: a Rel-16 UE may be configured with multiple configured DL assignment configurations targeting different traffic types or services.
· Proposal 3: study means of reducing UL control overhead if much shorter periodicities are introduced for a configured DL assignment configuration. 
