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1	Introduction
There are two on-going studies on URLLC-related aspects, one led by RAN1 [1] and the other led by RAN2 [2] with both targeted for completion in March 2019. In this contribution we assess RAN1 work scope for both Sis including the amount of work remaining and how it impacts the SI completion and the work plan for potential follow-on work items. Finally, we provide recommendations for timely completion of RAN1 URLLC work in Rel-16. 

2.		Discussion
From a physical layer perspective URLLC and IIOT SIs can be viewed as one work package as can be seen from the objectives enumerated in [1] and [2]. One observation from the RAN1 discussions so far is that while URLLC/IIOT showcases the ability of NR to support a diverse set of new market verticals, it also introduces new challenges that have not heretofore been tackled in RAN1. A case in point is that for reliability values of five or six “nines”, considerable simulation effort is required to provide meaningful results on which useful conclusions can be drawn. As such, considerable time and effort has been spent in RAN1 to select a minimal but still representative set of use cases from TR 22.804 and TS 22.186 in order to develop useful evaluation assumptions to address the SID objectives. Although RAN1 is now in a good position to conduct the required evaluations and analyses, there are only two meetings left (including the January ad-hoc) before the March deadline. 
In addition, RAN1 is a secondary WG for the IIOT SI with quite important aspects to consider including TSN and intra-UE multiplexing. RAN2 has now identified seven intra-UE traffic prioritization scenarios for which RAN1 input is required [3]. Unfortunately, no time units have been allocated for this work, which needs to also progress for the IIOT SI completion. 
Observation: some prioritization of the URLLC work scope is needed to ensure timely completion and more importantly, a reasonable set of conclusions on which to select topics for a follow-up WI.
The current RAN1 URLLC/IIOT work package can be described in Table 1. It should be clear that the scope is too wide to address in two meetings even when taking into account that the RAN1 ad-hoc meeting would focus on Rel-16 work. There are therefore different ways to handle this issue, namely,
1. Reduce the scope of the URLLC SID. Priority should be given features with reasonable level of maturity and those deemed essential to support the prioritzed use cases. Topics that have already been well studied in Rel-15 but still not moving towards consensus can be de-prioritized.
2. Keep the current SID with the understanding that some objectives would be handled on a best effort basis and not essential to completing the SID or may be continued in a subsequent WI. We note however that the current time budget in [4] for a subsequent URLLC WI is imited to a total of 10 time units from Mar – Dec 2019. This is not sufficient given that RAN1 is also a secondary WG for the IIOT SI (and eventual WI). Either more time units should be added or a more concerted effort is made to reduce the WI scope.

In Table 1 we have provided a possible prioritization of each feature and task considering the applicability/impact to other WIs/SIs. We also provide reasons for the priorities assigned to each feature/sub-feature with the aim of using this as a basis for setting achievable goals both for the URLLC SI and a subsequent Rel-16 WI.

Table 1 Prioritization of the Rel-16 URLLC/IIOT RAN1 work package
	Feature
	Priority level for SI
	Remarks

	DL control
	PDCCH monitoring capability
	Moderate to high
	Conclude on whether additional monitoring is needed. Analysis of specific solutions can be deferred to WI

	
	Compact DCI
	Moderate
	Determine whether beneficial and in what scenarios

	
	PDCCH repetitions
	Low to moderate
	Simple standard-transparent solutions may be sufficient. Risk of partial duplication in  Rel-16 MIMO WI 

	UL control
	Multiple HARQ-ACK in a slot
	High
	Consensus in RAN1 on the benefits

	
	Enhanced CSI feedback 
	Moderate
	Beneficial as the outcome of the study is applicable for Rel-16 in general

	Enhancements to dynamic and configured PUSCH
	Mini-slot-level repetitions
	High
	Consensus in RAN1 on the benefits

	
	Multiple active configured grant configurations
	High
	Consensus in RAN1 on the benefits

	
	Necessity of explicit HARQ-ACK
	Moderate
	Determine if needed to achieve reliability

	Scheduling/HARQ
	Necessity of further reduction in UE processing times
	High
	For UE implementation it is good to know early whether further processing reduction is likely in Rel-16

	
	Out of order HARQ processing
	High
	Beneficial for latency reduction for UEs supporting mixed traffic

	Inter-UE prioritization/multiplexing
	Investigation of power-control based or UL pre-emption based solutions
	Low
	Isolated impact. Progress level similar to what occurred in Rel-15

	Intra-UE prioritization/multiplexing
	Prioritization between different categories of traffic in a UE
	Moderate to high
	Several important use cases have been identified by RAN2 and may impact both potential WIs


   
Proposal: prioritize a select set of objectives in the URLLC SI for completion in March 2019. The prioritization in Table 1 can serve as a starting point for further discussion.
3	Conclusion
This contribution considered the current state of RAN1 activities for URLLC and IIOT SIs. We show that the work scope is unrealistic given the limited time budget. A prioritization of the RAN1 work package on URLLC/IIOT is provided. Our recommendation to RAN is
Proposal: prioritize a select set of objectives in the URLLC SI for completion in March 2019. The prioritization in Table 1 can serve as a starting point for further discussion.
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