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Introduction
This contribution discusses flow control enhancements in Xn interface and present two feedback triggering mechanisms. The suggested changes are also applicable to X2 interface for Dual Connectivity and to F1 interface between gNB-CU and gNB-DU with appropriate adaptations. 
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Discussion

In LTE DC, it was left up to the secondary node (e.g. SeNB) when to send the DL DATA DELIVERY STATUS feedback [1]. Therefore, the status update from the SeNB is infrequent, make it hard for the master node (e.g. MeNB which hosts PDCP for MCG split bearer) to control the flow and manage the buffer efficiently toward the SeNB. 

Considering the high data rate support in NR, better flow control and buffer management than LTE DC is necessary for Xn interface. Giving some control for the gNB that hosts the PDCP entity when to trigger the feedback from the corresponding gNB will help achieve that purpose. Regarding that, we propose the following two mechanisms.

2.1     Periodic reporting

The gNB that hosts the PDCP entity can configure a timer for the corresponding gNB to report periodically rather than up to its own. Currently, UL user data is transferred to the gNB hosting the PDCP entity together with a DL DATA DELIVERY STATUS frame within the same GTP-U PDU [1]. The corresponding gNB may choose not to report if there is no UL user data to be transferred for the concerned data bearer. In NR, the blockage can happen frequently and in case of blockage no status update from the corresponding gNB may aggravate the situation.   

Although forcing the corresponding gNB to report as the configured periodicity may lead an unnecessary report when there is nothing to acknowledge more, receiving the periodic status update can be helpful for the management of the gNB hosting the PDCP entity over the varying situations toward the corresponding gNB.
Proposal 1: RAN3 to support configuration of timer-based periodic DOWNLINK DATA DELIVERY STATUS reporting through Xn-AP.
2.2     Polling

The ability for the gNB hosting the PDCP entity to request the feedback report immediately can compensate the drawback of the infrequent status update from the corresponding gNB and can also help the gNB hosting the PDCP entity to estimate the RTT of the interface and to adjust the configured periodic reporting timer value. A simple 1-bit polling indication in the DL USER DATA would be sufficient.
To be working together with the existing “up to its own” feedback mechanism or the configured periodicity, the report must include whether it is triggered due to the polling or sent due to its own decision or the configured periodicity. Again, 1-bit indication in the DL DATA DELIVERY STATUS would be sufficient for such distinction.

Proposal 2: RAN3 to support polling to trigger DOWNLINK DATA DELIVERY STATUS feedback in Xn-UP. 
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Conclusions and proposals
Based on the discussion above we propose:
Proposal 1: RAN3 to support configuration of timer-based periodic DOWNLINK DATA DELIVERY STATUS reporting through Xn-AP.
Proposal 2: RAN3 to support polling to trigger DOWNLINK DATA DELIVERY STATUS feedback in Xn-UP. 
It is also proposed to agree the corresponding TPs in [2-3].
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