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1. Introduction
This is a resubmission of R1-1809460.
The new study on enhancements of URLLC [1] includes factory automation use cases developed by SA1 in TR 22.804. The objective of the study includes “investigate the necessary improvement for the prioritized URLLC use cases in the justification section and how to meet the requirements for those use cases in Release 16 with higher requirements”

The unique characteristics of factory automation deployments pose unique challenges and opportunities for URLLC system design. 

In this contribution, we discuss the importance of periodic (and deterministic) traffic for factory automation that should be considered in the study. 

2. Considerations for URLLC Enhancements for Factory Automation
SA1 TR22.804, Section 5.3.2.1 introduces the concept of cyclic communication for motion control, that is characterized by the following steps (see Fig. 1):
· At the beginning of a cycle time, the motion controller sends motion commands to multiple end-points.
· The end-points act on the command and measure their new position.
· At the end of the cycle, the end-points report their position to the motion controller.
The cycles repeat continuously, and ultra-reliability is required for the communication at each cycle.
[image: ]
Fig. 1.  Example PLC-S/A communication with cyclic patterns.

This leads to the following observations on the traffic:
· The packets arrival process is periodic and predictable/deterministic, with periodicity equal to the cycle time
· The packets arrival process is synchronized across all UEs
· The packet arrival process is symmetric in the DL and UL directions
· The packet sizes are small (tens of bytes) and typically known. 
In addition, the RF condition in factory can be quite dynamic and challenging due to moving metal objects which create blockages and reflections. Furthermore, TDD spectrum is the likely choice for NR deployments in factories.   

[bookmark: _Hlk521599180]Proposal 1: Given the characteristics of the factory automation traffic and deployments, following considerations should be taken into account as part of eURLLC study:
· For such periodic traffic, use of PDCCH for each packet can create overhead and lead to additional packet errors caused by missed PDCCH reception. Solutions that ease the dependency on PDCCH should be considered.
· Given dynamic nature of RF environment in factories, solutions for quickly and reliably adapting the user resource allocation to the RF changes should be considered.
· Enhancements to leverage the symmetric and predictable nature of the traffic for improving efficiency and increasing system capacity should be considered. 
· Given the channel reciprocity, enhancements to SRS based CSI should be considered for reducing DL overhead for periodic factory automation traffic.
3. Conclusion
Proposal 1: Given the characteristics of the factory automation traffic and deployments, following considerations should be taken into account as part of eURLLC study:
· For such periodic traffic, use of PDCCH for each packet can create overhead and lead to additional packet errors caused by missed PDCCH reception. Solutions that ease the dependency on PDCCH should be considered.
· Given dynamic nature of RF environment in factories, solutions for quickly and reliably adapting the user resource allocation to the RF changes should be considered.
· Enhancements to leverage the symmetric and predictable nature of the traffic for improving efficiency and increasing system capacity should be considered. 
· Given the channel reciprocity, enhancements to SRS based CSI should be considered for reducing DL overhead for periodic factory automation traffic.
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