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Introduction
In [1][2][3], we have proposed some flow control enhancements for Xn-UP protocol [4]. This contribution suggests to consider these enhancements for F1-UP protocol [5] between gNB-CU and gNB-DU as well with appropriate adaptations. 
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Discussion

R3-172289 [1], R3-172292 [2], R3-172294 [3] have discussed some flow control enhancement ideas for the Xn-UP protocol. The brief summary in terms of F1 interface terminology is as follows:

-
Different feedback triggering (related to [1]): When to trigger the DL DATA DELIVERY STATUS feedback is still left up to the gNB-DU as in LTE DC [5]. Giving some control for the gNB-CU when to trigger the feedback from the gNB-DU would be helpful. 
-
Periodic reporting: The gNB-CU can configure a timer over F1-AP for the gNB-DU to report periodically rather than up to its own.
-
Polling: The ability for the gNB-CU to request the feedback report immediately can compensate the drawback of the infrequent and up to its own status update from the gNB-DU.
-
Enhancement for the Highest PDCP SN reported (related to [2]): The “Highest successfully delivered PDCP Sequence Number” is reported in the DL DATA DELIVERY STATUS. Additional metric for this reported PDCP sequence number can enable the gNB-CU to adapt the flow rate and estimate the DL throughput more accurately for the concerned data radio bearer in the gNB-DU side.
-
Offset to Feedback time: For the “Highest successfully delivered PDCP Sequence Number” reported, there can be a time gap between actually confirmed to be delivered successfully by the RLC in the gNB-DU and the time that the report (which contains this PDCP SN) is triggered. The included PDCP SN may be confirmed to be successfully delivered much earlier than the time that triggers the report (such as temporal blockage, overload, etc.). Such time gap reporting can help the gNB-CU to adapt the flow rate. Moreover, this time gap, if not accounted, can worsen the throughput estimation from the gNB-CU based on the reported PDCP SN.
-
Enhancements for PDCP duplication (related to [3]): RAN2 have agreed to support packet duplication at PDCP layer for the support of URLLC and robust handover. Since the packet duplication does not get more benefit even if the packet is delivered successfully on multiple gNB-DUs, there should be a mechanism to stop redundant delivery or reception over other gNB-DUs once confirmed to be successfully delivered through a gNB-DU.
-
Notification of the “Highest successfully delivered PDCP Sequence Number” to the gNB-DU: For downlink traffic configured with the split bearer option and PDCP duplication, the gNB-CU can inform the gNB-DU of the “Highest successfully delivered PDCP Sequence Number” toward the UE so that the gNB-DU can stop redundant delivery of already successfully delivered PDCP PDUs to the UE.
-
Notification of the “Highest successfully received PDCP Sequence Number” to the gNB-DU: For uplink traffic configured with the split bearer option and PDCP duplication, the gNB-CU can inform the gNB-DU of the “Highest successfully received PDCP Sequence Number” from the UE so that the gNB-DU can stop unnecessary transfer of already successfully received PDCP PDUs to the gNB-CU.

Therefore, we suggest to consider these enhancements for F1-UP protocol [5].
Proposal 1: RAN3 to support the following flow control enhancements for F1-UP protocol:

-
Different feedback triggering (Periodic reporting, Polling)
-
Enhancement for the Highest PDCP SN reported (Offset to Feedback time)
-
Enhancements for PDCP duplication (Avoiding redundant transmission for downlink, Avoiding unnecessary transfer for uplink)
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Conclusions and proposals

Based on the discussion above we propose the followings:
Proposal 1: RAN3 to support the following flow control enhancements for F1-UP protocol:

-
Different feedback triggering (Periodic reporting, Polling)
-
Enhancement for the Highest PDCP SN reported (Offset to Feedback time)
-
Enhancements for PDCP duplication (Avoiding redundant transmission for downlink, Avoiding unnecessary transfer for uplink)

It is proposed to agree the corresponding TPs in [6][7].
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