3GPP TSG-RAN WG2 Meeting #121bis-e	R2-2303382
e-Meeting, 17 April – 26 April 2023	


Agenda item:	7.23.2
Source:	Apple
Title:	Views on RAN feedback for burst sending time adjustment
WID/SID:	NR_TRS_URLLC
Document for:	Discussion / Decision

Introduction
SA2 has studied architectural enhancements for supporting 5G Timing Resiliency and URLLC in the 5G system. To address the RAN impacts out of this work, RAN has approved a new R18 WI in the last RAN plenary at RAN#99. 
One of the objectives is about RAN enhancements to adapt downstream and upstream scheduling based on RAN feedback (e.g., feedback regarding burst arrival time, periodicity) for low latency communication, among with Key Issue #6 in [2]. Reactive RAN feedback for upstream scheduling is pending RAN2 conclusion on burst arrival time (BAT) offset derivation.
	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.


This paper provides an initial view on reactive RAN feedback for upstream scheduling from a UE perspective. 

Discussion
Use cases related to the NR_TRS_URLLC work item target low E2E latency communication (~2ms). One of the aspects SA2 has not concluded on is about the UE/RAN impacts of reactive RAN feedback, as described in [2][3]. With regards to scheduling adaptations envisioned in the SA2 method, from our perspective it would be beneficial if the network and not the applications (i.e., the place where the data is produced) can adapt to the packet arrival pattern. Otherwise, if the solution results in applications withholding available data (artificially), it may result in suboptimal user experience. 
In other words, if the provisioning of an offset happens as part of QoS flow establishment then it should be fine for the application to accordingly setup the offset right from the beginning of the connection. BAT adaptation in the middle of an ongoing connection may lead to a situation where data is withheld at the application. Assuming the E2E latency is already very short, then suboptimal operation may happen. 
Thus, even though an adaptation mechanism is technically feasible, we are not sure if the application layer should indeed adapt timing on its own. Rather, the RAN may forward the offset to the SMF (which is part of the SA2 solution) and in the end, there could be a QoS flow modification request where the timing is explicitly adjusted. Such a method may create additional signalling load depending on how often such adjustments are required. The SA2 solution does not mention this case though. 
Proposal 1: RAN2 should discuss the preferred method of RAN feedback operation, including whether the gNB scheduler (rather than the application) can apply the BAT offset based on feedback from the UE. 
Considering the actual BAT offset derivation, we think it is feasible for the UE to measure the offset and provide it to the gNB in a report. A mechanism to do this can be defined (e.g., the offset could be determined based on reference time) and it should be possible for the UE to assist the gNB in a feedback message. The gNB could even configure how (over which layer) it would like to receive the BAT offset, or the UE could provide it in UAI similar to Sidelink. 
Other than a definition of, e.g., a reference time to derive the BAT offset and a ‘reference location’ for the data arrival (e.g., at the DS-TT, PDCP or MAC), details as to how the UE calculates the offset do not need to be specified and can be left to UE implementation. The UE could report the offset as assistance information to the gNB. 
Below is a sketch of a reporting procedure for "burst arrival time adaptation": 
· Step 1: The gNB configures the UE to provide BAT offset and other information and decides on a message layer for the reporting (e.g., RRC). The configuration may apply to a QoS flow.
· Step 2: The UE applies the configuration. If required, the UE informs the DS-TT of the parameter config.
· Step 3: The device determines requested information during data transfer operation, considering any thresholds provided as part of the configuration. 
· Step 4: The UE reports the BAT offset to the network when needed, for example, using UEAssistanceInformation (with extended parameter set).
Proposal 2: Provision of RAN feedback can be made configurable by the network, including the parameter set and the message layer. The detailed method for burst arrival offset derivation can be left to UE implementation.

Conclusions
This contribution provides initial views on reactive RAN feedback for burst arrival time adaptation. We have following observations and proposals:
Proposal 1: RAN2 should discuss the preferred method of RAN feedback operation, including whether the gNB scheduler (rather than the application) can apply the BAT offset based on feedback from the UE. 
Proposal 2: Provision of RAN feedback can be made configurable by the network, including the parameter set and the message layer. The detailed method for burst arrival offset derivation can be left to UE implementation.
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