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Abstract: This paper proposed an update of solution#2 on UL scheduling based on a burst arrival time offset value to application for low latency communication
1. Introduction/Discussion
The key issue#6: Adapting downstream scheduling based on RAN feedback for low latency communication also needs to study UL scheduling as pointed by the NOTE:
“NOTE 2:	Although the focus is on downstream scheduling, any optimization on upstream scheduling should not be precluded if similar enhancement as for downstream scheduling applies.”
Considering that UL scheduling is actually also very important because of less time slot resources, this paper updates the solution #2 for uplink scheduling to meet low latency communication.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-25 V0.1.0.
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6.2X	Solution #2X: Burst arrival time adaptation
6.2X.1	Introduction
This solution enables the network to adjust the burst arrival time by signaling positive or negative offset values (e.g. +3 ms) to the AF so that the AF can adjust the burst sending time accordingly.
6.2X.2	Functional Description
This solution is based on the following principles:
-	As part of requesting QoS for a flow, AF includes burst size, flow direction and periodicity and may also indicate support of Burst arrival time adaptation to PCF (via NEF if AF is outside the trust domain).
Editor's note:	The solution description should also include the case where AF provides an absolute BAT when requesting QoS for a flow.
-	PCF forwards the support of Burst arrival time adaptation indication to SMF together with a PCC rule and other parameters (burst size, flow direction, burst periodicity).
-	SMF creates TSCAI based on the received periodicity and flow direction. Instead of including a burst arrival time, SMF includes support of Burst arrival time adaptation indication in TSCAI and signals TSCAI to NG-RAN as described in clause 4.3.3.2 of TS 23.501 [2].
-	Upon reception of DL packets from the UPF via user plane for a QoS Flow, if NG-RAN has received the indication of support of Burst arrival time adaptation in TSCAI for the given QoS Flow and NG-RAN determines the need to adapt the burst arrival time, NG-RAN sends an indication to SMF including a burst arrival time offset value. The burst arrival offset can take positive or negative values.
Editor's note:	It is FFS how it is possible to determine in advance whether a new flow with a given delay requirement can be admitted.
NOTE:	NG-RAN determines a relative burst arrival time offset value in reference to the current Burst Arrival Time experienced by RAN (i.e. in reference to when RAN currently receives bursts) and the scheduling time slots at RAN (e.g. in Semi-Persistent scheduling, as defined in TS 38.321 [x]). NG-RAN sends the time offset to SMF when the time offset value reaches the configured threshold. Since it is a relative offset it can also be applied by the AF for adapting when it sends bursts, i.e. for the AF to adapt the burst sending time (see further below).
Editor's note:	It is FFS how the NG-RAN determines the accurate offset value and whether extra information is needed for such determination.
Editor's note:	It is FFS how often the NG-RAN should re-send the offset value to the SMF, when the NG-RAN determines a new offset for the given QoS Flow.
· Upon reception of UL packets from UE, UE determines a relative burst arrival time offset value in reference to the current Burst Arrival Time experienced by UE (i.e., in reference to when UE currently receives bursts) and the scheduling UL time slot at UE (e.g. in Configured Grants, as defined in TS 38.321[x]). UE sends the time offset to RAN via RRC message when the time offset value reaches the configured threshold, and NG-RAN sends the burst arrival time offset value to SMF in the same way as for DL scheduling.
-	The burst arrival time offset value is signaled from SMF to AF via PCF/NEF.
Editor's note:	It is FFS whether there is need to perform timing translation for burst arrival time offset, e.g. between the external clock time and 5GS time for the case that the AF is time synchronized using an external clock.
-	For downlink or uplink flows AF adapts the burst sending time based on the received offset.
6.2X.3	Procedures
Existing procedures are reused (PDU session modification to signal support of Burst arrival time adaptation indication in TSCAI to NG-RAN; RRC message to signal support of burst arrival time offset value from UE to RAN; Notification control as defined in clause 5.7.2.4.1a of TS 23.501 [2]. to signal burst arrival time offset value to PCF/AF).
Editor's note:	It is FFS whether TSCTSF is involved in the procedures.
6.2X.4	Impacts on services, entities and interfaces
-	AF: Support of sending burst arrival time adaptation indication and receiving burst arrival time offset.
-	NEF, PCF, SMF: Support of signalling burst arrival time adaptation indication and burst arrival time offset.
-	NG-RAN: Support of receiving burst time arrival adaptation indication, determining and signalling burst arrival time offset.
 -	UE: Support of determining and signalling burst arrival time offset to RAN via RRC message.
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