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1. [bookmark: _GoBack]Introduction
In the RAN#83 plenary meeting, Rel-16 NR URLLC WID was approved [1]. The related RAN1 work is to be accomplished in the RAN1#99 meeting. However, the current progress is quite behind schedule, especially for topics such as scheduling/HARQ enhancements, intra-UE multiplexing and PDCCH enhancements. Down-scoping is needed for a full completion with high quality specification. Based on the progress and necessity of each topic, we provide our views for down-scope of the work item in this paper. 
2. Discussion
The related RAN1 enhancements are listed below according to the latest Rel-16 NR URLLC WID[2]. In addition, intra-UE multiplexing including 18 scenarios also needs to be specified in RAN1 according to the IIOT WID[3]. However, there are only two RAN1 meetings left and the current progress is quite behind schedule. It seems not realistic to finish all the work for all aspects on schedule. Down-scoping or some high-level RAN plenary guidance is needed based on the progress of each topic and its necessity in this release. 
· Specification of PDCCH enhancements
· Specification of UCI enhancements
· Specification of PUSCH enhancements for both grant-based PUSCH and configured grant based PUSCH
· Specification of enhancements to scheduling/HARQ
· Specification of enhanced inter UE Tx prioritization/multiplexing
· Specification of enhanced UL configured grant transmission
In our views, PDCCH enhancements, scheduling/HARQ enhancements and intra-UE multiplexing have the least progress and some enhancements that not have significant benefits of these aspects can be removed in this release. In the following, we provide more details on these aspects. 
2.1 PDCCH enhancements
In the Rel-16 URLLC WID, one objective for PDCCH is that enhancements for PDCCH monitoring capability on the maximum number of monitored PDCCH candidates per slot (with potential restrictions) can be further considered. However, no time has been spent on this topic in WI phase. 
In Rel-15, there are up to 44 blind decodes (BD) per slot for SCS = 15 KHz without any enhancement. Assuming there are 7 monitoring occasions and 32 BDs for USS and 12 BDs for CSS, there are about 4~5 BDs for USS in each occasion. For larger SCS, although the number of BD per slot is smaller, the low latency can be achieved with a relative large monitoring occasion periodicity. In general, the URLLC traffic scheduling is still workable with no additional enhancements on the maximum number of monitored PDCCH candidates/BD per slot.
Based on above, we have a following corresponding proposal. 
Proposal 1: Enhancements for PDCCH monitoring capability on the maximum number of monitored PDCCH candidates per slot is not needed.

2.2 Scheduling/HARQ enhancements
There are three aspects in scheduling/HARQ enhancements in Rel-16 URLLC, including Out-of-order PDSCH-to-HARQ-ACK, out-of-order PUSCH scheduling, and handling of resource conflicts for overlapping PDSCHs/PUSCHs. However, almost no progress was made for this topic until now, down-scoping or high level guidance is needed. 
In RAN1 discussion, it has already been agreed that there is no pipeline issue in case the same DL processing time is configured on the same serving cell and the two PDSCHs are non-overlapping and the PDSCH-to-PUCCHs are out of order. It may need UE to buffer HARQ-ACK but it seems not an issue for UE implementation. Similarly, it is expected that there is also no pipeline issue for out-of-order non-overlapping PUSCH scheduling with the same processing time. 
For case that different DL processing times are configured on the same serving cell, it will cause processing pipeline issue and is still under discussion in RAN1 and no consensus on supporting or not. The benefit is also not clear since a UE with processing capability 2 can process both eMBB and URLLC with capability 2 as in Rel-15, instead of using different capabilities for different service types. As for the overlapping cases, it can leave to gNB implementation in Rel-16 to avoid such cases and no enhancement is needed. 
Therefore, we have the following proposal. 
Proposal 2: For scheduling/HARQ enhancements, only specify the following cases: 
· The same DL processing time is configured on the same serving cell and the two PDSCHs are non-overlapping and the PDSCH-to-PUCCHs are out of order. 
· The same UL processing time is configured on the same serving cell and the two PUSCHs are non-overlapping and the PDCCH-to-PUSCHs are out of order. 
2.3 Intra-UE multiplexing
There are mainly two aspects for this topic, one is for UL data/control and control/control resource collision, and one is for resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs. It has been agreed in RAN2 that RAN2 will de-prioritize the work on intra-UE multiplexing until RAN1 has made more progress. It means all work on intra-UE multiplexing including 18 scenarios is left to RAN1 only. It seems very difficult to finish all aspects within two meetings. On the other hand, intra-UE multiplexing is very important for URLLC transmission. It may not be proper to not enhance anything here. To ensure completion of this aspect in time with enhancement as much as possible, it is better to have some high level guidance in RAN plenary. 
First, priority of SR/HARQ-ACK/PDSCH/PUSCH should be known at PHY layer. Then, RAN1 can further provide solutions for multiplexing based on the defined priority. As for the detailed multiplexing cases, we list our views on high level guidance as below.
· For resource collision with the same priority, Rel-15 multiplexing rule can be reused.  
· In case of multiplexing of URLLC SR and eMBB PUSCH and multiplexing of URLLC HARQ-ACK and eMBB HARQ-ACK, dropping eMBB PUSCH/HARQ-ACK will cause too much performance impact on eMBB traffic. RAN1 needs to define corresponding enhancements for this two cases.
· For other cases, RAN1 deprioritizes the corresponding enhancements. If there is no specified enhancement in the end, eMBB signal(s)/channel(s) is dropped. 
Therefore, we propose that,
Proposal 3: For intra-UE multiplexing, some high level guidance is needed in RAN plenary.
· For resource collision with the same priority, Rel-15 multiplexing rule can be reused.  
· In case of multiplexing of URLLC SR and eMBB PUSCH and multiplexing of URLLC HARQ-ACK and eMBB HARQ-ACK, RAN1 needs to define corresponding enhancements.
· For other cases, RAN1 deprioritizes the corresponding enhancements. If there is no specified enhancement in the end, eMBB signal(s)/channel(s) is dropped. 
3. Conclusions 
In this contribution, we give our views on the scope of NR URLLC in Rel-16 with the following proposals.
Proposal 1: Enhancements for PDCCH monitoring capability on the maximum number of monitored PDCCH candidates per slot is not needed.
Proposal 2: For scheduling/HARQ enhancements, only specify the following cases: 
· The same DL processing time is configured on the same serving cell and the two PDSCHs are non-overlapping and the PDSCH-to-PUCCHs are out of order. 
· The same UL processing time is configured on the same serving cell and the two PUSCHs are non-overlapping and the PDCCH-to-PUSCHs are out of order. 
Proposal 3: For intra-UE multiplexing, some high level guidance is needed in RAN plenary.
· For resource collision with the same priority, Rel-15 multiplexing rule can be reused.  
· In case of multiplexing of URLLC SR and eMBB PUSCH and multiplexing of URLLC HARQ-ACK and eMBB HARQ-ACK, RAN1 needs to define corresponding enhancements.
· For other cases, RAN1 deprioritizes the corresponding enhancements. If there is no specified enhancement in the end, eMBB signal(s)/channel(s) is dropped. 
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