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1. Introduction

In SA2 FS_5TRS_URLLC SI, the key issue #3 is adapting downstream scheduling based on RAN feedback for low latency communication. SA2 has sent one LS [1] to RAN2, to share the conclusion they have made for this key issue. According to the LS, SA2 has agreed to support both proactive feedback and reactive feedback in normative phase. 

In the LS excerpted as follows, SA2 clarifies that there is one editor’s note regarding UL adaption in Reactive feedback, and SA2 wants RAN2 to feedback the feasibility to extend the adaptation mechanism to the UL case based on UE’s feedback.
	1. Overall Description:

SA2 has concluded the KI#6 “Adapting downstream scheduling based on RAN feedback for low latency communication” as described in clause 8.4 of TR 23.700-25. Both Proactive feedback and Reactive feedback shall be supported in normative phase.  Reactive feedback is based on the observed user plane burst arrivals and does not need the AF to provide Burst Arrive Time (i.e. there can be no BAT in TSCAI to the RAN) in control signalling. Proactive feedback is based on the BAT provided to RAN in the TSCAI. 

There is an editor’s note regarding UL adaptation in Reactive feedback:. ” Editor’s note: the need for UL BAT adaptation and the associated RRC signalling as described above is to be confirmed by RAN2.” The background is that SA2 is considering that the adaptation mechanism used for DL can also be extended for UL in Reactive feedback case. For this, feedback from UE over RRC may be required as described in clause 8.4 of TR 23.700-25 as there is no BAT in TSCAI to the RAN in Reactive feedback.

SA2 would like to ask if RAN2 see feasible to extend the adaptation mechanism also to the UL case based on UE feedback to RAN using RRC signalling. 


In this contribution, we will focus on the SA2’s question, and provide our answer accordingly.

2. Discussion
In SA2, it is concluded that when the AF gets the RAN feedback for BAT offset in both proactive and reactive modes, and if the AF is capable of BAT adaption, the AF can adjust the burst sending time accordingly. In the SA2 TR [2], it clarifies that this RAN feedback is used to align the burst arrive time and the next transmission opportunity on the respective direction (i.e. both UL and DL) of the traffic to reduce the potential buffering delay. Through such mechanism, the burst arrival time of traffic at RAN from different UE can for example be staggered, and can be better matched with the available radio resources. 

Based on SA2’s conclusion, we can find that BAT offset information for AF to adjust burst arrival time is beneficial for both UL and DL directions.
In the SA2 TR, the mechanism for UL BAT adaption which needs RAN2 to evaluate the feasibility is excerpted as follows:
	-
If the NG-RAN receives the indication for "burst arrival time adaptation", the NG-RAN indicates the parameter to the UE via RRC signalling. The NG-RAN indicates a threshold for the BAT offset reports to the UE.

-
If the UE receives the indication for "burst arrival time adaptation" from NG-RAN, the UE determines a relative BAT 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 [11]). The UE sends the BAT offset to RAN when the time offset value reaches the configured threshold, and NG-RAN sends the BAT offset value to SMF.

Editor's note:
The need for UL BAT adaptation and the associated RRC signalling as described above is to be confirmed by RAN WG2.


In the above mechanism, there are three parts which need RAN involvement: 1) NG-RAN configures “burst arrival time adaptation” as well as a threshold for the BAT offset reporting to the UE; 2) the UE determines a relative BAT offset value; 3) the UE reports the BAT offset to RAN when the determined offset reaches the configured threshold. 
For part 1) and 3), RRC signaling is involved to convey parameters, e.g. threshold or BAT offset, which are obviously feasible from RAN2 point of view. 
For part 2), the UE needs to be aware of the uplink burst arrival time, and then to derive the relative BAT offset value which can be the time gap between the experienced burst arrival time and the configured grant. In NR sidelink as example, the UE can report SL assistance information via UAI, which includes the packet arrival time of data to SL logical channel. It is noted that in LTE sidelink, SL assistance information reporting for both SL packet arrival time and UL packet arrival time are supported. Similarly, we think it is also feasible for UE to determine the burst arrival time of data to an uplink logical channel. As soon as the UE knows the uplink burst arrival time, it is straightforward to derive the BAT offset, e.g. the offset between the burst arrival time and the corresponding transmission opportunity of the burst data, e.g. the CG-PUSCH occasion. 
Besides, in NR Rel-16 L2 measurement, the UE can measure the D1 (UL PDCP packet average) per DRB, which captures the delay from packet arrival at PDCP upper SAP until the UL grant to transmit the packet is available, which has included the delay the UE gets resources granted (from sending SR/RACH to get the first grant). Based on the definition of D1 provided in [3], it can be understood that the UE has the capability to measure the gap between the time when an UL PDCP SDU arrives and the time when the SDU is transmitted, which is quite similar to the above BAT offset.
Based on the above analysis, we think from RAN2’s perspective, it is feasible, based on the observation of Sidelink assistance information reporting and UE L2 measurement, to extend the adaptation mechanism to the UL case, based on UE feedback via RRC signalling.
Proposal 1: Reply to SA2 that it is feasible to extend the adaptation mechanism also to the UL case based on UE feedback to RAN using RRC signalling.
3. Conclusion

In this contribution, we have discussed the questions enquired by SA2 to evaluate the feasibility to extend the BAT adaptation mechanism to the UL case. We have made the following proposal:
Proposal 1: Reply to SA2 that it is feasible to extend the adaptation mechanism also to the UL case based on UE feedback to RAN using RRC signalling.
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