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1. Introduction

In SA2 FS_5TRS_URLLC SI [1], the key issue #6 is to let applications adapt downstream transmission schedule based on RAN feedback for low latency communication. 
In RAN2 #119bis-e meeting, RAN2 received one LS [2]

 from SA2 which shares the conclusion they have made for this key issue.  The LS said both Proactive feedback and Reactive feedback shall be supported in normative phase. Further, SA2 also wonders whether such adaptation is feasible for UL Reactive feedback for which the UE is required to provide some feedback to RAN via RRC signalling.

Accordingly, RAN2 has replied with a LS [3] to express that RAN2 thinks that it is possible to extend the adaptation mechanism also to the UL case based on UE feedback to RAN using RRC signalling, meanwhile RAN2 also asked the frequency and delay requirement for UE reporting the information.
During SA2 #154-AH-e meeting, SA2 replied one LS [4] to answer the RAN2’s question in the reply LS, and further clarify SA2’s understanding on RAN’s impacts. The main content of the LS is quoted as follows:

	SA2 would like to answer the question as following:

Question: 

· In this adaptation mechanism applied to the UL, how dynamically would the UE reported information change, and what would be the delay requirement for providing such information? 
SA2 Answer:

For reactive UL RAN feedback, it can happen at the beginning of the traffic transmission after QoS flow establishment, however it can also happen when there is change on the burst sending time of the application or the resource status in the RAN. 

There is no exact value on the delay requirement for providing the UE reported information, but SA2 expects that the UE reported information should be provided to RAN as soon as possible.
Besides, SA2 confirms the requirement for RAN to provide reactive feedback for burst sending time adjustment for UL scenario and understands RAN2 needs more time to discuss the details to achieve it, so SA2 agrees to leave the details (incl. whether the UE provides the BAT offset to the RAN or RAN can determine the BAT offset based on other information provided by the UE) to RAN2. Please see the details in the attachment.
2. Actions:

To RAN2 group.

ACTION: 
SA2 requests RAN2 group to take the above information into account to achieve the Reactive RAN feedback for UL scenario and update their specifications accordingly.


In the above LS, SA2 confirms that RAN is required to provide reactive feedback for UL burst sending time adjustment, i.e. NG-RAN node needs to provide desired BAT offset value to SMF if NG-RAN determines that the PDB of uplink QoS flow cannot be met. Besides, SA2 agrees that how NG-RAN to determine the BAT offset belongs to RAN2 scope, and to leave the details to RAN2’s discussion.

In this contribution, we will focus on how NG-RAN to determine the suitable BAT offset, and provide our views.
2. Discussion
As clarified in the following NOTE excerpted from the CR attached in the SA2’s LS, the desired UL BAT offset value is in reference to the UL burst arrival time experienced by the UE.

	NOTE:
NG-RAN determines BAT offset value in reference to the current arrival time of the bursts experienced by RAN in DL and by UE in UL. Further details on BAT offset determination for DL and UL will be defined by RAN WG2. 


For uplink direction, the UE has the full knowledge of the accurate UL BAT and it is difficult for gNB to know the UL BAT very accurately for reactive feedback. As in reactive feedback case, it is assumed that the AF does not provide BAT, i.e. no BAT in TSCAI, as mentioned in [1]. Besides, the current specification does not support the UE to report UL BAT to RAN yet. Even the gNB can implicitly infer a rough UL BAT on a LCH basis via the received scheduling request as shown in the following Fig.1, we should note that once network missed the SR over some periodicities due to e.g. channel fading, the low latency requirement, e.g. 2ms mentioned by SA2 in [1], may not be fulfilled as accuracy for inferring UL BAT is much degraded. 
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Fig.1 Illustration of SR transmission
In SA2 LS, they mentioned two options as suggested in “incl. whether the UE provides the BAT offset to the RAN or RAN can determine the BAT offset based on other information provided by the UE”. The two options can be further listed as follows:

Option-1: UE provides the BAT offset to RAN.

Option-2: UE provides UL BAT to RAN, and RAN node determines the BAT offset.

In the CR [5] attached in the LS [4], it says that if NG-RAN determines that the PDB of the QoS flow cannot be fulfilled in DL and UL direction, then if supported, NG-RAN shall determine a BAT offset value. For Option-1, before determining the BAT offset, we first need to figure out how the UE determines the PDB is not met. Currently, the UE cannot know the accurate PDB requirement of the QoS flow, since the network will not provide the QoS requirements including the PDB to the UE. This option requires the network to provide more information to the UE, e.g. the PDB of QoS flow or triggering condition for BAT offset reporting. Also, signalling for the BAT offset reporting shall be introduced. Overall the standard effort can be considerable.

Observation 1: It is difficult for the UE to judge whether the PDB of the UL QoS flow can be met or not.
Besides, Option-1 is a distributed/UE oriented method from the system’s perspective and may not solve the problem. For a UE within the coverage of a gNB, as this UE does not know the BAT of other UEs, its reported BAT offset may result in the worsening of PDB fulfilment performance of other UEs if there is no coordination within the gNB. That is, for the gNB, it is still hard to fulfil the overall PDB requirement of all the UL QoS flows. A centralized control method is thus more beneficial, i.e., to let the RAN node to determine the BAT offset for all the UEs.

As the gNB has the knowledge about the congestion status of air interface, and has the final control on scheduling policy for PDB fulfilment for all UEs covered by the gNB,  when the UE provides the accurate UL BAT to the gNB, the gNB can determine the suitable BAT offset by its implementation. Further, it is straightforward that the gNB can make sure that the data burst between UEs can be distributed in time domain and are best matched with resource scheduling such that all UEs' PDB can be met.  Also for Option-2, the standard impact is quite low, i.e. we only need to introduce UE’s UL BAT reporting in the spec. 

Proposal 1: RAN2 to introduce UE’s UL BAT reporting.
Another issue is the granularity of UL BAT report. In the legacy specs, the UL BAT in TSCAI is on QoS flow level, we suggest to reuse the same principle, i.e., the UL BAT reported by UE is also on QoS flow level, also RRC signalling for the UL BAT report can be e.g. UAI message.
Proposal 2: The UL BAT is reported on QoS flow level, e.g. via UAI message.
Based on clause 8.4 of SA specification [1], only the QoS flows with the "burst arrival time adaptation" indication in the TSCAI are required to report the BAT offset to 5GC. As gNB has full knowledge of all QoS flow(s), it is natural that RAN can control the UE’s UL BAT reporting for specific QoS flows via RRC signalling, e.g. gNB can indicate which QoS flow the UE should report the BAT.
Proposal 3: Network can control the UE’s UL BAT reporting for specific QoS flows, e.g. via RRC signalling.

3. Conclusion

In this contribution, we discussed how NG-RAN can determine the suitable BAT offset. We made the following observation and proposals:
Observation 1: It is difficult for the UE to judge whether the PDB of the UL QoS flow can be met or not.

Proposal 1: RAN2 to introduce UE’s UL BAT reporting.

Proposal 2: The UL BAT is reported on QoS flow level, e.g. via UAI message.

Proposal 3: Network can control the UE’s UL BAT reporting for specific QoS flows, e.g. via RRC signalling.
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