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This document summarizes the outcome from the offline discussion for 7.2.6.1 Layer 1 enhancements.
Offline outcome
Proposal: 
· Select one or more representative use case(s) for the prioritized use cases in the SID and/or the Rel-15 enabled use case for evaluation, which use case(s) to evaluate is up to companies.
· Further discussion how/whether to capture them in the TR
· Further discussion other detailed simulation assumptions
The following table of representative use cases for selection for evaluation is an example as the starting point for further discussion:
	Use case
(Clause #)
	Reliability (%)
	Latency (ms)
	# of UEs
(per cell)
	Data packet size (application layer) and traffic model
	Description 

	Transport Industry
(22.186: 5.5)
	99.999
	5 (end to end latency)
	30

	DL: [TBD] byte; ftp model 3 with arrival interval [TBD] s
UL: [TBD] byte; Periodic with arrival interval [TBD] s 
	Remote driving 


	Power distribution
(22.804:5.6.4 &5.6.6)
	99.9999
	5(end to end latency)
	8
	[80] byte 
ftp model 3 with arrival interval 100ms
	Power distribution grid fault and outage management 

	
	[99.999] 
	15(end to end latency)
	8
	250 byte 
Periodic with arrival interval 0.833 ms
	Differential protection

	Factory automation
(22.804: 5.3.2)
	99.9999
	[2](end to end latency)
	 4, 40
	20 byte, 50 byte
Periodic and deterministic traffic model
	Motion control

	Rel-15 enabled use case (e.g. AR/VR)
	99.999 
	[1ms] (air interface delay)
	1, 5, 10, 20
	[32, 256] bytes 
FTP model 2/3 or periodic with different arrival rates
	Companies report the combination of the requirement 


· All the entries in the above table are subject to further discussion which can be revisited in the next meeting
· Note: The details on above the requirements can refer to R1-1809337.
· Note: 3ms ~ 10ms CN delay for differential protection (i.e. power distribution case 2) could be considered.
· Note: Rel-15 higher layer mechanisms for reliability may be applicable for achieving the reliability requirement
· Note: The reliability and latency are as defined in 22.186.  
· Note: For AR/VR, the requirement can refer to section 7.2.3 in TS 22.261. 


R1-1809863 Text proposal on capturing specific use case and requirements for Rel-16 NR URLLC in TR 38.824


In addition to the above two points, the following agreements for evaluation are agreeable from offline discussion, details can be found in R1-1809981: 

 
Proposal 3: Companies could evaluate the number of users satisfying reliability and latency requirements. 
Note: Companies should report the simulation bandwidth and/or the CDF of UE geometry
Note: Companies are encouraged to report the resource utilization ratio  

Note: The deployment and channel models in the existing TRs (e.g. 38.802, 37.885 and 38.901) could be considered. 


Proposal 4: Additional assumptions for evaluation:
· Companies describe overhead modeling (e.g. PDCCH overhead) used by companies in the simulation 
· Companies describe modification to channel models if any
· Companies describe power control mechanisms 
· Companies could describe admission control assumptions if any

Proposal 5: Companies report detailed simulation assumptions for link-level simulation if any
· Companies could report the Q value (e.g. could consider the one from ITU evaluation)

Proposal 6: Companies are encouraged to provide evaluation on baseline performance achievable with Rel-15 NR URLLC.


Observation 1: The ITU evaluation on U-plan latency is taken as a reference for this Rel-16 SI on URLLC. 

Observation 2: The ITU evaluation on reliability is taken as a reference for this Rel-16 SI on URLLC. 


In addition, the following agreements for Layer 1 enhancements are agreeable from offline discussion, details can be found in R1-1809981: 

Proposal 3-1: Further evaluate the potential PDCCH enhancements for NR Rel-16 URLLC.
· Further evaluate PDCCH reliability 
· Further evaluate PDCCH blocking 
· Companies describe the resource utilization 
· Complexity should be considered
· Latency of the enhancement(s) should be considered

Proposal 4-1: Study further how to enable more than one PUCCH for HARQ-ACK transmission within a slot.

Proposal 4-2: Study further how to enable enhanced reporting procedure/feedback for HARQ-ACK.
· Enhanced HARQ-ACK multiplexing on PUSCH and PUCCH
· Finer K1 indication, e.g. symbol-level or half-slot 
· Other enablers are not precluded

Proposal 4-2: Study the need for enhanced CSI reporting/measurement mechanisms.  
· DMRS based CSI
· A-CSI on PUCCH
· Trigger by DL assignment
· Enhanced CSI reporting mode

