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1	Introduction
This contribution discusses the direction for the Release 16 URLLC work in 3GPP RAN. The Release 15 status is naturally to be taken into account. The moderated email discussion is to start after TSG RAN#79.
2	URLLC Release 15
The on-going work in Release 15 has been focusing on the scope as defined in RP-172817 (with the low latency part basically completed already in the December 2017 specifications), with the reliability part focus as endorsed in RAN”78 as follows for RAN1 part:
· Proposed scope in RAN1:
· Specify, CQI table and MCS table design targeting high reliability
· Based on the following identified need from RAN1 (RAN1 #90bis)
· Agreement:
· N separate CQI table(s) are supported for URLLC
· Downselect the value of N between 1 or 2
· Two target BLER are supported for URLLC
· Note: RRC signalling is used by gNB to select one of the two target BLER
· Note: The configuration of target BLER or CQI table is part of CSI report setting
· Study and specify if gains are identified
· Define a new DCI format(s) that has a smaller DCI payload size than DCI format 0-0 and DCI format 1-0 unicast data
· For a given carrier, PDCCH repetitions over same or multiple PDCCH monitoring occasion(s) of the same or multiple CORESET and search space
· Handle UL multiplexing of transmission with different reliability requirements (including the potential need for UL UE pre-emption) 

And the RAN2 part as:
· Proposed scope in RAN2: 
· RAN2 should continue work on data duplication in DC and CA after RAN#78 as long as Option 3 and Option 2 have been discussed
· Note: Completion of data duplication in NR-NR DC is dependent on the general completion of NR-NR DC
· Note: For Q1 data duplication is only discussed in the user plane session
· In addition, RAN2 should discuss L2/L3 impacts of other RAN1 URLLC features, if any. Discussion takes place once RAN1 has progressed the work

3	URLLC Release 16

For the Release 16 work, we suggest that at least the following aspect should be included:
1. Support for Time Sensitive Networking
The use case for this would be related to industry 4.0 (Industry automation) where some of the robots would need to be controlled in a synchronized manner in an assembly line. To enable this, the robots need to have an established common (and accurate) timing reference, so that messages to different robots are received at known time instants within a very tight time window.
For the practical work management point of view, it may be better TSN being as a separate work item, as tight involvement with RAN3 is needed for the work on aligning different network elements, similar to the corresponding work on the IEEE side (for Ethernet development).”
Other features for URLLC depend on the eventual Release 15 content, as features like data duplication depend on the finalization of NR-NR DC. It is foreseen that RAN1 can complete the necessary L1 changes for the reliability part, which could limit the RAN1 part of the Rel-16 URLLC work to only the TSN related work (unless some of the L1 items raised in RP-172817 are not completed in Rel-15 and are still desired to be finalized).
The email discussed to be started after RAN#79 may of course raise additional proposals for consideration towards Release 16 for URLLC.



3	Conclusion
For the Release 16 NR URLLC, the following aspects are proposed to be covered:
1. Time Sensitive Networking (TSN) to enable full support of URLLC networks with real-time control streams to be used for example in automotive or industrial control facilities.
1. Possible RAN2 leftovers, such as data duplication in NR-NR dual connectivity case (unless completed in Release 15 already)

The detailed scope should be discussed further in RAN#80 following the email discussion.
[bookmark: _GoBack]
