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1
Introduction
According to the NR WID approved at RAN #75, LTE-NR tight interworking is to be enabled by December 2017. This includes set of solutions 3 (3/3a/3x). Their common denominator is the fact that the interworking is controlled from MeNB and data may be exchanged over X2 connecting MeNB and SgNB.  This, effectively means that flow control is very likely to be needed to support the node where bearer splitting is controlled.
The baseline for flow control will likely be taken from LTE DC. However, the number of options for user plane is higher, including new ones, like bearer splitting at the SgNB. In addition, NR will provide very high data rate, which is different from LTE. It may therefore be worth considering enhancements that may help the splitting node in the process.

In this paper, we propose some of such enhancements.
2
Discussion
In LTE, flow control over X2 is used for Dual Connectivity. There, the flow control works in DL only and enables the SeNB to acknowledge the sent data by providing highest successfully delivered PDCP SN to the MeNB. In the same report, also the desired buffer size for E-RAB, the minimum buffer size for the UE and a set of PDCP SN ranges that were lost. The moment when the report is to be sent is up to the SeNB, but its linking to the UL data makes reporting possibly very frequent (the “linking” refers to the fact that UL data can be sent only as a payload of the report, so it forces reporting, even if there is no data to acknowledge; this problem is further discussed in [1]). This solution can indeed be the baseline also for LTE-NR interworking, but some enhancements must be considered to support high data rate for NR and fast reporting. It means that LTE DC flow control is not enough to support 5G system.
Report polling
The first enhancement concerns providing the report on demand. As discussed above, currently, the SeNB delivers the report according to its implementation (or when forced due to UL data). If the splitting node is offered an option to request the report for given DL PDCP PDU (e.g. with a bit indicating “acknowledge this PDU as soon as delivered to the UE”) the flow control would become usable also for RTT probing: the splitting node could estimate RTT based on the delay between sending the PDU and receiving the report. In addition, it would become independent from the other node’s implementation. Although similar discussion was taken place during LTE DC specification work, further enhancement must be supported in LTE-NR tight interworking to be enable interoperability with high data rates. This will enable the MeNB (or SgNB in Option 3x) to pre-estimate and prepare for DL data more efficiently.
Additional inter-layer information
Currently, only PDCP SN successfully delivered to the UE is reported. However, the report should also include the PDCP SNs partially or completely delivered from RLC to MAC. This enhancement will enable the MeNB (or SgNB in Option 3x) to get earlier information from the SgNB (or MeNB in option 3x) and help to prepare for DL data more efficiently.
Time to the next report

Final enhancement is the time until the next delivery report, which would also be the time the manifested desired buffer size is valid. That could be offered to the splitting node in order to help it manage the buffer size and anticipate the amount of data that can be forwarded to the X2. This information could be included in the report and concern the next one. Based on this information, the splitting node is able to estimate the throughput that it can support over X2 and thus manage the buffer better. 
3
Summary
In this paper, we have discussed briefly 3 enhancements that could help LTE-NR interworking, if enabled over X2. These are:
1) Report polling
2) Additional inter-layer information
3) Time to the next report
It is proposed to consider these enhancements in the discussion on the flow control for the LTE-NR interworking.
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