Error! Use the Home tab to apply ProductName to the text that you want to appear here. Error! Use the Home tab to apply DocumentType to the text that you want to appear here.	Introduction
Error! Use the Home tab to apply ProductName to the text that you want to appear here. Error! Use the Home tab to apply DocumentType to the text that you want to appear here.	Introduction
3GPP TSG-RAN WG3 #119bis-e	R3-231265
Online, 17 April – 26 April 2023

Agenda Item:	26.2
Source: 	Qualcomm Incorporated
Title: 		Discussion on Adaptive UL and DL Scheduling
[bookmark: DocumentFor]Document for:	Discussion/Decision
[bookmark: _Ref492503575]Introduction
The Timing Resiliency and uRLLC WI RP-230754 was approved in the RAN plenary RP#99. The WI has three objectives. In this paper we discuss Objective 3 as shown below. 

	RP-230754
3.	Adapting downstream and upstream scheduling based on RAN feedback for low latency communication [RAN3, RAN2]:
[bookmark: _Hlk129264944]a.	RAN enhancements in order for application to adapt scheduling based on RAN feedback (e.g., feedback regarding burst arrival time, periodicity) for low latency communication.
Note 3:	Reactive RAN feedback for upstream scheduling is pending RAN2 conclusion on burst arrival time (BAT) offset derivation.





Discussion

Proactive DL/UL Scheduling

AMF currently provides the Burst Arrival Time (BAT), Periodicity and Survival Time in the TSC Assistance Information for UL and DL to NG-RAN. With the Objective #3, AMF provides information on whether it is capable of BAT Adaptation. It also provides BAT window and Periodicity Range. If BAT window and Periodicity Range are provided by AMF to NG-RAN, then NG-RAN shall choose a BAT offset within the BAT window and Periodicity within the Periodicity Range and respond back to AMF as Proactive feedback.

Proposal 1: AMF shall provide the following parameters for UL and/or DL in PDU Session Resource Setup and modify request messages over NGAP 
· Burst Arrival Time window
· Periodicity Range
· Capability for BAT Adaptation

Proposal 2: For Proactive RAN feedback, NG-RAN shall choose the BAT offset within the BAT Window and Periodicity within the Periodicity Range for UL and/or DL provided by AMF in the PDU session Resource Setup/Modify messages and respond back to AMF in PDU session Resource Setup and Modify response messages over NGAP. 

Reactive UL/DL Scheduling

If the NG-RAN is not able to satisfy the BAT offset and Periodicity due to the load conditions, then NG-RAN can update the AMF with the modified BAT offset and Periodicity as Reactive feedback.

Proposal 3: If NG-RAN is not able to satisfy the currently observed Burst Arrival Time for DL, then NG-RAN shall request updated BAT offset for DL in NGAP PDU Session Resource Modify Indication to AMF

Reactive UL scheduling adaptation is under discussion in RAN2. Since there is no conclusion on the UL reactive scheduling, RAN3 can wait for RAN2 progress before proceeding further on reactive UL scheduling.

Proposal 4: RAN3 can wait for RAN2 conclusion on Reactive UL Scheduling

Summary 

Based on the discussion, we have following observations and proposals: 

Proposal 1: AMF shall provide the following parameters for UL and/or DL in PDU Session Resource Setup and modify request messages over NGAP 
· Burst Arrival Time window
· Periodicity Range
· Capability for BAT Adaptation

Proposal 2: For Proactive RAN feedback, NG-RAN shall choose the BAT offset within the BAT Window and Periodicity within the Periodicity Range for UL and/or DL provided by AMF in the PDU session Resource Setup/Modify messages and respond back to AMF in PDU session Resource Setup and Modify response messages over NGAP. 

Proposal 3: If NG-RAN is not able to satisfy the currently observed Burst Arrival Time for DL, then NG-RAN shall request updated BAT offset for DL in NGAP PDU Session Resource Modify Indication to AMF

Proposal 4: RAN3 can wait for RAN2 conclusion on Reactive UL Scheduling
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