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1	Introduction
Physcial layer enhancements for NR URLLC has been studied and some recommendation are proposed in [1]. In this contribution, the scope of physical layer enhancements for NR URLLC WID is discussed.
2		Discussion
In [1], some recommendations are proposed and for scope of physical layer enhancements for NR URLLC WID, we should follow the recommendation completely:

· On PDCCH enhancements, DCI format(s) with configurable size and increased PDCCH monitoring capability are recommended to support. 
· DCI format(s) with configurable size is benefit for ultra-reliability (e.g. bler=1e-6) and spectrum efficiency. In some scenarios, e.g. carrier frequency 700MHz with antenna configuration of 2 Tx/2 Rx, channel model of TDL-C 300 ns, 20 MHz and a CORESET with 2 symbols, current DCI payload with highest aggregation level ,e.g. AL=16 can not meet reliability of 99.9999%. So DCI size target a reduction of 10~16 bits less than the DCI format size of Rel-15 fallback DCI needs to be supported.In addition, more extreme scenarios are considered in Rel 16 SID and spectrum efficiency needs to be improved to reduce system congestion. DCI format(s) with configurable size is a simple specification solution to support various requirements. 
· DCI format(s) with configurable size should be supported. 
· Enhancements on DCI size alignment and PDCCH monitoring capability need to be considered.
· Increased PDCCH monitoring capability is benefit to reduce latency by providing more PDCCH monitoring occasions. In Rel 15, PDSCH scheduling occasion can not be frequent,e.g. per 2-symbol or can not apply highest aggregation level to meet reliability. Take SCS = 15kHz as an example, According to defined PDCCH monitoring capability in Rel 15, each PDCCH monitoring occasion can have up to 6 PDCCH candidates and 8 non-overlapped CCEs. Assuming the UE receives DL assignment and UL grant at one time of PDCCH monitoring occasion, each PDCCH (i.e., DL assignment or UL grant) can have up to 4 CCEs, which may not meet reliability requirement for UEs with low SINR
· The maximum number of non-overlapped CCEs per slot for channel estimation for Rel16 NR URLLC should be enhanced firstly.
· Additional restrictions can be considered to reduce UE complexity.
· UCI enhancement, More than one PUCCH for HARQ-ACK transmission within a slot and at least two HARQ-ACK codebooks can be simultaneously constructed are recommended to support.
· More than one PUCCH for HARQ-ACK transmission within a slot is benefit to reduce latency and make HARQ retransmission more feasible. In Rel15, only one PUCCH for HARQ-ACK transmission within one slot is allowed and the maximum delay from HARQ-ACK transmission is 0.25ms-1ms for SCS 60/30/15khz, which cost much delay budget.
· Enhanced reporting procedure/feedback for HARQ-ACK are considered from several aspects, including enhanced HARQ-ACK multiplexing on PUSCH and PUCCH。
· Finer indication for HARQ feedback timing (e.g. symbol-level or half-slot).  
· At least two HARQ-ACK codebooks can be simultaneously constructed to meet diverse reliability and low latency requirement.
· Rules for the two HARQ-ACK codebooks for supporting different service types should be specified in R16, if the two HARQ-ACK codebooks are due to be transmitted in resources overlapping in time. 
· When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, a HARQ-ACK codebook can be identified based on some PHY indications/properties.
· On PUSCH enhancements, to enable one UL grant scheduling two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots for both grant-based PUSCH and configured grant based PUSCH in Rel-16. PUSCH enhancement is benefit to reduce latency by allowing cross-slot transmission
· Mini-slot repetition and multi-segments can be starting point
· On enhancements to scheduling/HARQ/CSI processing timeline, Out-of-order HARQ-ACK and out-of-order PUSCH is recommended to support to reduce latency.In scenario of eMBB and URLLC co-exist, out-of-order scheduling/HARQ issue is usual and it is major bottleneck for low latency
· Out-of-order HARQ-ACK and out-of-order PUSCH scheduling should be supported
· [bookmark: _GoBack]On inter UE Tx prioritization/multiplexing, In scenario of eMBB and URLLC co-exist, inter UE Tx prioritization/multiplexing is neccessy to reduce latency. Both UL cancelation scheme and enhanced UL power control scheme are suggested to support due to time limit. However, both solutions maybe overdesigned for inter UE Tx prioritization/multiplexing. So downselection between UL cancelation scheme and enhanced UL power control scheme should be considered in work item in terms of performance and feasibility.
· Either UL cancelation scheme or enhanced UL power control scheme should be supported.
· On configured grant transmission, Multiple active configured grants for a BWP of a serving cell is beneficial to support multiple services and reduce latency. 
· Multiple active configured grants for a BWP of a serving cell should be supported
3 Conclusion
This contribution analyzes neccessarity of URLLC enhancement recommended in[1] and suggest that the scope of physical layer enhancements for NR URLLC WID should follow the recommendation in TR38.824[1] completely.
4 References
[1] TR38. 824  Study on physical layer enhancements for NR ultra-reliable and low latency case (URLLC) (Release 16)


 
