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 Introduction
In the RAN1#96 meeting, the SID on physical layer enhancements for NR URLLC was finished [1]. As shown below, RAN1 also output some recommendations for the work item scope [2]. In this contribution, we mainly provide our views on RAN1 work scope and the work plan for URLLC work item in Rel-16.
	Agreements:
· To include the following recommendations in the TR:
For PDCCH enhancement, it is recommended to support the following in Rel-16:
-	DCI format(s) with configurable sizes for some fields and potential reduction of the number of bits for some field(s) compared to Rel-15 DCI, while enabling the minimum DCI size target a reduction of 10~16 bits less than the DCI format size of Rel-15 fallback DCI and the maximum DCI size can be larger than Rel-15 fallback DCI, and provide the possibility to align with the size of the Rel-15 fallback DCI (including possible zero padding if any).  
-	Increased PDCCH monitoring capability on at least the maximum number of non-overlapped CCEs per slot for channel estimation for Rel-16 NR URLLC for at least one SCS subject to some restrictions, including at least explicit limitation on the maximum number of BDs/non-overlapping CCEs per monitoring occasion and/or per monitoring span, and the set of applicable SCS(s). 
For UCI enhancement, it is recommended to support the following in Rel-16:
-	More than one PUCCH for HARQ-ACK transmission within a slot.
-	At least two HARQ-ACK codebooks can be simultaneously constructed for a Rel-16 UE, intended for supporting different service types for a UE.
For enhancements to scheduling/HARQ, it is recommended to support the following in Rel-16:
  -	Out-of-order HARQ-ACK: HARQ-ACK associated with the second PDSCH with HARQ process ID x received after the first PDSCH with HARQ process ID y (x != y) can be sent before the HARQ-ACK of the first PDSCH on the active BWP of a given serving cell 
  -	Out-of-order PUSCH scheduling: A UE can be scheduled with a second PUSCH associated with HARQ process x starting earlier than the ending symbol of the first PUSCH associated with HARQ process y (x != y) with a PDCCH that does not end earlier than the ending symbol of first scheduling PDCCH on the active BWP of a given serving cell
For inter UE Tx prioritization/multiplexing, it is recommended to support UL cancelation scheme and enhanced UL power control scheme in Rel-16.   
For enhanced UL configured grant transmission, it is recommended to support multiple active configured grant type 1 and type 2 configurations for a given BWP of a serving cell in Rel-16. 
For PUSCH enhancements, it is recommended to support enhancements for both grant-based PUSCH and configured grant based PUSCH in Rel-16, 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.



Discussion
1.1 Views on RAN1 Recommendations 
Each item in the RAN1 recommendations were all based on RAN1 agreements. It is a consensus to support these recommendations in Rel-16 URLLC work item scope from RAN1 perspective. In our views, we should respect RAN1 effort, i.e., items identified in RAN1 recommendations should have high priority than other items.  
Given the limited number of TUs allocated for this WI, there might need further prioritization or down-selection among RAN1 recommendations. So, in case if it turns out allocated TUs are not sufficient for all the features, prioritization can be made so that we can focus to finish features with higher priority first. In Table 1, we have provided a possible prioritization for each feature, along with some reasons from our point of view.  
Table 1. Prioritization of each feature for RAN1 recommendations
	Feature
	Priority
	Reasons 

	PDCCH enhancement
	DCI format(s) with configurable sizes
	High
	Both have benefits on reliability and flexibility for various URLLC services identified in SI. 

	
	PDCCH monitoring capability
	Moderate
	Mainly extend the scheduling flexibility for service with  heavy traffic and also ultra low latency.  

	UCI enhancement
	More than one PUCCH for HARQ-ACK transmission within a slot.
	High
	Enable fast HARQ-ACK feedback for URLLC

	
	Two HARQ-ACK codebooks
	High 
	Ensure the reliability of URLLC HARQ-ACK

	PUSCH enhancements
	For both grant based and configured grant PUSCH, two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots.
	Moderate
	A further enhancement based on Rel-15 slot-based PUSCH repetition

	Enhancements to scheduling/HARQ
	Out-of-order HARQ-ACK and Out-of-order PUSCH scheduling
Out of order HARQ processing
	Moderate
to High
	Mainly impact on scheduling latency of URLLC traffic for certain cases

	Inter-UE multiplexing
	UL cancelation scheme and enhanced UL power control scheme 
	High
	Ensure the fundamental operation of URLLC services

	Enhanced UL configured grant transmission
	Support multiple active configured grant type 1 and type 2 configurations
	 High
	Ensure both reliability and latency requirements. 



Proposal 1: Adopt the features identified from RAN1 recommendations in the scope of eURLLC work item.
Proposal 2: Further prioritization/down-selection among RAN1 recommendations can be considered in case if the amount of TUs allocated for this WI is not sufficient for all the features. 


1.2 Features not under RAN1 Recommendations 
[bookmark: _GoBack]In the SI phase, many features have not been fully discussed, and are not managed into the RAN1 recommendations under URLLC SI. For some of these features, consensus cannot be reached partially due to the reason that these features can be also related to other SI/WIs. For example, A-CSI on PUCCH can be related to MIMO WI, while SPS PDSCH can be related to IIOT WI. For a fair evolution of each feature, it is better to further identify whether these features are possibly not only beneficial to URLLC but also important for other SI/WI. For those feature across different SI/WI, it is better to discuss in which SI/WI to be included in RAN plenary level. Considering this, we list some possible considerations on the features not under RAN1 recommendations in Table 2.
 Table 2. Possible consideration of features not under RAN1 recommendations
	Feature
	Priority
	Reasons 

	PDCCH repetition
	Low/not considered 
	No consensus on the motivation in URLLC SI.

	SPS PDSCH
	Moderate
	Can be beneficial for latency reduction for URLLC, and also reduce the PDCCH overhead and improve the overall system efficiency.  This can be either considered in this WI or IIOT WI. 

	A-CSI on PUCCH
	Moderate
	Can be beneficial for both latency and reliability for URLLC, and also beneficial for other aspects, e.g. MIMO.  This can be either considered in this WI or MIMO related WI.

	Scheduling/HARQ processing timeline.
	A reduced scheduling/HARQ processing timeline
	Low/not considered 
	May only have very marginal gain compared to Rel-15 schemes for latency reduction for URLLC. 

	
	Enhancement of scheduling of PDSCH/PUSCH with the same HARQ-ID
	Moderate
	Same as other out-of-order enhancement, this could be beneficial for gNB scheduling flexibility, and could enhance PDSCH/PUSCH reliability, e.g using independent DCI scheduling different PDSCH/PUSCH with same HARQ-ID, and may need very few spec effort.

	Explicit ACK for configured grant 
	Low/not considered
	No consensus on the motivation in URLLC SI. 



Proposal 3: Some of the features not under RAN1 recommendations can be considered in eURLLC WI or other relevant WIs if these features are desirable across multiple SI/WIs.
 Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: Adopt the features identified from RAN1 recommendations in the scope of URLLC work item.
Proposal 2: Further prioritization/down-selection among RAN1 recommendations can be considered in case if the amount of TUs allocated for this WI is not sufficient for all the features
Proposal 3: Some of the features not under RAN1 recommendations can be considered in eURLLC WI or other relevant WIs if these features are desirable across multiple SI/WIs.
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