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1   Introduction
For LTE-NR dual connectivity, different kinds of bearer types will be supported in variant deployments. During RAN3#NR 2 meeting, several solutions have been proposed to support the enhancements of flow control in EN-DC.

In this contribution, we will continue analysing the DL flow control in case of EN-DC and provide the corresponding proposals. 
2   Discussion
In LTE, the purpose of the Downlink Data Delivery Status (DDDS) procedure is to provide the feedback from the SeNB to the MeNB to allow the MeNB to control the downlink user data flow via the SeNB for the respective E-RAB. 

In NR, the main difference comparing with LTE includes the introduction of SCG split bearer, provision of higher data rate, and high reliability. In this section, we analyse the possible enhancements to flow control mechanisms related to these aspects.

1) Support of SCG split bearer

Due to the introduction of SCG split bearer, the secondary node will split packets received from core network of the bearer. In order to adjust the data amount of this bearer to be transmitted in the master node and secondary node, it will also be needed for the master node to provide DDDS report to the secondary node.
Proposal 1: Support the bidirectional Downlink Data Delivery Status procedure in X2/Xn interface between the master node and secondary node, to support MCG split bearer DL flow control and SCG split bearer DL flow control.
2) Support of higher data rate
In LTE, it was up to SeNB to decide when to trigger the Downlink Data Delivery Status procedure. As the MeNB will remove the buffered PDCP PDUs according to the feedback of successfully delivered PDCP PDUs, if the SeNB report the status report infrequently, the MeNB has to buffer extensive PDCP PDUs.
In 5G, the data rate will significantly be increased comparing with the one in Rel-12/13 LTE. In order to provide the DDDS in a more efficient way, it is beneficial to introduce these procedures in a periodic way, or adding polling by the anchor node, or to be triggered after successful delivery of certain number of PDCP PDUs, as proposed in the last meeting.

As shown in the figure below, the anchor Node1 of a bearer which receives DL data from Core network, will indicate the periodic reporting timer or the packet amount to report, or the polling to the splitting Node2 which could help transmit the data towards to the UE for the split bearer, e.g. during the split bearer setup, or in the user data header. Then the splitting Node2 will trigger the DL data delivery status procedure towards the anchor Node1 accordingly.
In case of poor radio condition, the secondary node may not able to provide the status report in a timely manner when the “packet amount to report” mechanism can be used.
On the other hand, periodic reporting and polling reporting can be supported together, and the anchor eNB can choose to use any depending on its implementation.
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Proposal 2: Enable the anchor node to request the splitting node to provide the Downlink Data Delivery Status report, by adopting both periodic and polling way. 
3) Support of High reliability

In LTE DC, the SeNB only indicates the successfully delivered PDCP Sequence Number, and the lost X2-U sequence Number to the MeNB, but does not provide the undelivered PDCP sequence number to the MeNB.
In 5G, high reliability transmission is required. As shown in the figure below, in case the splitting node2 is not able to deliver a PDCP PDU (e.g. PDU No.4) towards the UE (e.g. based on the RLC status report from UE) while the following PDCP PDU are delivered successfully (e.g. radio condition gets better), as the splitting node does not have the information on the PDCP discard timer, it is not able to determine whether the packet needs to be retransmitted or discarded by the splitting node, if the splitting node inform the non-delivered PDCP PDU SN to the anchor node, the anchor node should be able to make the decision whether to discard the packet or resend the packet to the UE.
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Proposal 3: Support the non-delivered packet reporting, by e.g. provide the “non-delivered PDCP sequence number” in the Downlink Data Delivery Status message.

3   Conclusion and Proposals
In this contribution, we analyse the flow control for EN-DC, and it is proposed to agree the following proposals as the flow control principles for Dual connectivity:
Proposal 1: Support the bidirectional Downlink Data Delivery Status procedure in X2/Xn interface between the master node and secondary node, to support MCG split bearer DL flow control and SCG split bearer DL flow control.

Proposal 2: Enable the anchor node to request the splitting node to provide the Downlink Data Delivery Status report, by adopting both periodic and polling way. 
Proposal 3: Support the non-delivered packet reporting, by e.g. provide the “non-delivered PDCP sequence number” in the Downlink Data Delivery Status message.
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