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Introduction
In RAN#83 plenary meeting, the Rel-16 eURLLC work item has been approved. In this contribution, we discuss the progress of the work item, and how the work item scope can be adjusted so that it can be completed in time and produce high-quality specification work.
[bookmark: _Ref178064866]Discussion
DCI Formats
One objective of the eURLLC work item is to define DCI format(s) with configurable sizes for some fields. This work is part of PDCCH enhancements. Thus far, the RAN1 agreements made for DCI formats indicate that existing DCI fields can be made configurable with wider range of field size (if necessary). Very few (e.g., 1-3) new fields need to be added to the existing non-fallback DCI formats: DCI format 0_1, 1_1. Thus, the existing DCI formats can be extended for eURLLC purpose. There is no need to introduce new DCI formats.
[bookmark: _Toc9641799]Extend existing DCI formats 0_1 and 1_1 for eURLLC. Do not introduce new DCI formats due to Rel-16 eURLLC work item.

This proposal can be achieved by modifying the objective [1] below:
· Specification of PDCCH enhancements [RAN1]
· By extending existing DCI formats, define DCI format(s) with configurable sizes for some fields, with a minimum DCI size targeting a reduction of 10~16 bits relative to Rel-15 DCI format 0_0/1_0 and a maximum DCI size that can be larger than Rel-15 DCI format 0_0/1_0, and provide the possibility to align with the size of the DCI format 0_0/1_0 (including possible zero padding if any) 

[bookmark: _Toc8809199]Enhanced Inter-UE Tx Prioritization/Multiplexing
For power control based inter-UE prioritization/multiplexing, section 7.2.2 in TR 38.824 does not differentiate dynamically scheduled PUSCH and UL configured grant (CG) scheduled PUSCH. However, unlike dynamically scheduled PUSCH, gNB is fully aware of the resources allocated to UL CG beforehand. Hence the gNB scheduler can avoid collision between dynamically scheduled eMBB PUSCH and UL CG scheduled URLLC PUSCH, by not scheduling eMBB PUSCH on resources that are scheduled or configured as UL CG. A downside of such gNB scheduling choice may cause certain degradation to resource utilization, if the UE rarely have uplink data to transmit in the resources allocated by UL CG. However, UL CG should be configured for best matching the periodic traffic patterns of IIoT use cases. Therefore, if configured properly, resources allocated by UL CG should not be rarely utilized. Hence, in Rel-16, there is no need to consider dynamic power boost to UL CG scheduled PUSCH of URLLC UE. The eURLLC work item should limit dynamic power boost to dynamically scheduled PUSCH of URLLC UE.
[bookmark: _Toc9873686]gNB scheduler can avoid collision between dynamically scheduled eMBB PUSCH and UL CG scheduled URLLC PUSCH.

[bookmark: _Toc9641800]Do not consider dynamic power boost to UL CG scheduled PUSCH of URLLC UE in Rel-16 eURLLC work item.

This proposal can be achieved by modifying the objective [1] below:
· Specification of enhanced inter UE Tx prioritization/multiplexing [RAN1]
· UL cancelation scheme (see section 7.2.1 in TR 38.824) 
· [bookmark: _Hlk9639501]Enhanced UL power control scheme (see section 7.2.2 in TR 38.824), with dynamic power boost only applied to dynamically scheduled PUSCH of URLLC UE.  

[bookmark: OLE_LINK2][bookmark: _Toc8809200]Enhanced UL Configured Grant Transmission
For UL CG, the eURLLC work item includes the objective of specifying multiple active configured grant type 1 and type 2 configurations for a given BWP of a serving cell. In RAN1#96bis, it has been agreed to support separate configurations of multiple type 1 and type 2 UL CG and to support separate activation and separate release of multiple type 2 UL CG.
There have also been discussions about additionally supporting joint configuration (type 1 and type 2), joint activation (type 2), and joint release (type 2) of UL CG. Since separate configuration/activation/release are to be supported in Rel-16, the joint procedures provide duplicated functionality. Such optimization should be allowed only if the specification work is minimal and the benefit is significant. However, for UL CG, the configuration/activation/release occurs only one time during the entire lifetime of running a given UL CG configuration. RAN1 has agreed to support at most 12 UL CG configurations. The overhead is already very low. Further optimization to reduce overhead is unnecessary. 
[bookmark: _Toc9873687][bookmark: _GoBack]Separate configuration/activation/release of multiple UL configured grants provides sufficient functionality and has negligible overhead.

Moreover, the specification work to enable joint procedures is significant. For joint configuration of type 1 and type 2 UL CG, RRC specification of UL CG will be significantly affected. For joint activation and joint release, there is impact to DCI formats. Other procedures may need to be introduced in RAN1 specification also.
Considering the substantial specification work and the already-low overhead, joint configuration/activation/release procedures should be deprioritized in Rel-16 eURLLC work item.
[bookmark: _Toc9641801]Do not specify joint configuration/activation/release procedures in Rel-16 eURLLC work item.

This can be achieved by modifying the following objective of eURLLC work item [1]:
· [bookmark: OLE_LINK17]Specification of enhanced UL configured grant transmission [RAN1, RAN2]
· Multiple active configured grant type 1 and type 2 configurations for a given BWP of a serving cell. Specify separate configuration of multiple type 1 and type 2 UL CG, separate activation and separate release of type 2 UL CG. 
· [bookmark: OLE_LINK14][bookmark: OLE_LINK15]Note: V2X use cases are also considered 

Conclusion
In the previous sections we made the following observations: 
Observation 1	gNB scheduler can avoid collision between dynamically scheduled eMBB PUSCH and UL CG scheduled URLLC PUSCH.
Observation 2	Separate configuration/activation/release of multiple UL configured grants provides sufficient functionality and has negligible overhead.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Extend existing DCI formats 0_1 and 1_1 for eURLLC. Do not introduce new DCI formats due to Rel-16 eURLLC work item.
Proposal 2	Do not consider dynamic power boost to UL CG scheduled PUSCH of URLLC UE in Rel-16 eURLLC work item.
Proposal 3	Do not specify joint configuration/activation/release procedures in Rel-16 eURLLC work item.
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