
3GPP TSG RAN Meeting #85
   RP-192132
Newport Beach, USA, September 16-20, 2019
Agenda Item:
9.4.5
Source:
Huawei, HiSilicon

Title:
Discussion on NR eURLLC and NR IIoT work items progress  
Document for:
Discussion 
1 Introduction

In the RAN#83 meeting, the new WID RP-190726 [1] on Physical Layer Enhancements for NR URLLC and the new WID RP-190728 [2] on support of NR IIoT were approved, and revised to RP-191584 [3] and RP-191561 [4] respectively in the RAN#84 meeting.    
The contribution discusses the progress of NR eURLLC and NR IIoT in RAN1, and provide our considerations on the scope of the two work items.      
2 Discussion 
RAN1 work from RAN2-led NR IIoT is handled under RAN1-led URLLC. The two work items share the same RAN1 TU. Table 1 in Appendix shows the RAN1 progress of NR eURLLC and NR IIoT. 

For the work item of RAN1-led NR eURLLC, the overall progress is normal as summarized as below: 
· Normal progress: PDCCH enhancements, UCI enhancements, PUSCH enhancements and enhanced inter UE Tx prioritization/multiplexing

· Nearing completion: Enhanced UL configured grant transmission 

· Behind schedule: Enhancements to scheduling and HARQ 
The RAN1 progress of “enhancements to scheduling and HARQ” in NR eURLLC WI is slow, mainly because companies cannot achieve consensus on whether/how to support the scenario with different minimum processing timeline capabilities on the same serving cell. Once companies achieve the consensus on the supported scenario, down-selection between the identified solutions should not be that challenging, since sufficient discussion were already done on the candidate solutions. However, if needed, we can consider to focus on the agreeable scenario for specifying solutions for out-of-order and DL data/data resource conflicts.    
For the work item of RAN2-led NR IIoT, as shown in Table 1 in the Appendix, the main RAN1 impact is the objective “intra-UE prioritization/multiplexing”. RAN1 identified 18 scenarios to discuss under this objective, where scenario 10 (eMBB SR vs URLLC PUSCH)/scenario 15 (eMBB PUSCH vs URLLC SR)/ scenario 18 (eMBB PUSCH vs URLLC PUSCH) actually belong to RAN2-led objective, and the remaining 15 scenarios belongs to RAN1-led objective “specifying prioritization and/or multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities”. At least for the RAN1-led objective, it seems impossible to finish considering so many scenarios, and also it is a very complicated issue according to the discussion in Rel-15. One alternative is to postpone the discussion of the RAN1-led scenarios to Rel-17, where RAN1 can have sufficient discussion to specify good solution(s) for intra-UE prioritization/multiplexing. The RAN2-led scenarios (i.e. scenario 10, 15 and 18) may continue to be discussed and finalized in RAN2 considering RAN2 already had made progress on these scenarios. 
Proposal 1: Postpone the discussion of the following RAN1-led objective from the work item of NR_IIoT to Rel-17:

·  Specifying prioritization and/or multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH [RAN1, RAN2]
If RAN1-led objective “specifying prioritization and/or multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities” in RAN2-led IIoT is postponed to Rel-17, then it is expected that RAN1 would be able to finish the RAN1 work on the remaining objectives in both NR eURLLC WI and NR IIoT WI as scheduled, especially considering that the time for eURLLC/IIoT in RAN1#98bis meeting was extended according to the agreements from RAN#84.     
Proposal 2: There is no need to do down-scoping or prioritization of the objectives in the work item of NR_L1enh_URLLC. 
3 Conclusion

The contribution discusses the progress of NR eURLLC and NR IIoT in RAN1, and provide our considerations on the scope of the two work items. Based on the above discussion, we have the following proposals:
Proposal 1: Postpone the discussion of the following RAN1-led objective from the work item of NR_IIoT to Rel-17:

·  Specifying prioritization and/or multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH [RAN1, RAN2]
Proposal 2: There is no need to do down-scoping or prioritization of the objectives in the work item of NR_L1enh_URLLC. 
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Appendix 

Table 1: Progress in physical layer for NR eURLLC and NR IIoT
	Objectives
	Current progress
	Remaining open issues

	(WI: eURLLC)

PDCCH enhancements

	DCI format

· Agreement on introduction of new DCI formats for PDSCH/PUSCH scheduling

· Agreements or key progress on a set of fields
	· Discussion of the remaining fields in the DCI formats

· Whether/how to address the impact on DCI size budget or DCI alignment  

	
	Enhanced PDCCH monitoring capability

· Working assumption on the framework for enhanced capability
· Agreements on combination (X, Y), applicable SCS and other aspects
· Agreements on the two candidate options for down-selection for co-existence of Rel-15 and Rel-16 capability     
	· Down-selection for co-existence of Rel-15 and Rel-16 capability

· Detailed value C for a combination (X, Y)

· Remaining details of span pattern 

· Whether/how to support enhanced capability on the maximum number of monitored PDCCH candidates per slot   



	(WI: eURLLC)

UCI enhancements
	More than one PUCCH for HARQ-ACK within a slot
· Support sub-slot based HARQ-ACK feedback

· Agreements on sub-slot configurations to be supported

· Agreements on PUCCH resource configuration, e.g. PUCCH reference of starting symbol and single PUCCH resource for all sub-slots in a slot     
	· Whether/how to support PUCCH across sub-slot boundary 

· Whether/how to enhance type 1 HARQ-ACK codebook 
· Whether/how to support codebook less feedback 


	
	At least two HARQ-ACK codebooks simultaneously constructed 

· Separate configured RRC parameters for different HARQ-ACK codebooks
· Candidate options for down-selection for PHY identification for identifying a HARQ-ACK codebook 
	· Down-selection for PHY identification 

· Remaining details of simultaneous HARQ-ACK codebook constructions 



	(WI: eURLLC)

PUSCH enhancements
	· Down-selected to option 4 for PUSCH transmission, with the basic details agreed in SI  

· List of the options for handling the interaction of enhanced PUSCH with DL/UL directions
	· Remaining details of option 4 for PUSCH transmission, e.g. definition of L and K, interaction with DL/UL directions, indication of number of repetitions, etc.   



	(WI: eURLLC)

Enhancements to scheduling and HARQ
	· Identified solutions for out-of-order HARQ-ACK associated with PDSCHs, out-of-order PUSCH scheduling and handling of DL data/data resource conflicts
	· Down-selection for out-of-order HARQ-ACK associated with PDSCHs, out-of-order PUSCH scheduling and handling of DL data/data resource conflicts 

	(WI: eURLLC)

Enhanced inter UE Tx prioritization/multiplexing
	UL cancelation 

· Agreements on details of UL cancelation signaling, e.g. group common based, processing time requirement for UL cancelation, etc.

· Agreements on details of UE behavior upon receiving UL cancelation indication, e.g. “stop with resuming” is not support except for SRS   

	· Remaining details of UL cancelation signaling, e.g. indication of time/frequency resource for UL cancelation

· Remaining details of UE behavior upon receiving UL cancelation indication    



	
	Enhanced UL power control

· Enhanced UL power control for DG-PUSCH
	· Enhanced UL power control for CG-PUSCH


	(WI: eURLLC)

Enhanced UL configured grant transmission
	· Support separate RRC parameters for different configured grant configurations 

· Support separate activation/release for different configured grant Type 2 configurations

· Support maximum 12 UL CG configurations per BWP of a serving cell

· Support joint release in a DCI in addition to separate release, and mechanism to indicate release   
	· Remaining details, e.g. field to indicate activation and release   



	

	(WI: IIoT)

Intra-UE prioritization/multiplexing
	· Identified 18 scenarios to be specified for intra-UE prioritization/multiplexing

· List two candidate options for down-selection for 3 scenarios    
	· UCI priority for intra-UE prioritization/multiplexing

· Discussion of intra-UE prioritization/multiplexing for 18 scenarios  
· Discussion of collision among more than two channels 


	(WI: IIoT)

Support of multiple simultaneous active SPS configurations
	· Support separate activation/release for different DL SPS configurations 

· Support joint release in a DCI for two or more SPS configurations

· No consensus on support of DL SPS periodicity shorter than 1 slot in Rel-16

· Support more than one bit of HARQ-ACK feedback for SPS PDSCH 
	· Remaining details of HARQ-ACK feedback for SPS PDSCH



