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1  Introduction
In last RAN3 meeting, about flow control mechanism, some agreements have been agreed as below:

· Feedback on PDCP PDUs successfully transmitted to the UE is provided to the MeNB in a cumulative way, i.e. not each and every successfully transmitted PDU is indicated, but only the highest sequence number of that PDU that was successfully transmitted in order to the UE.
· When the SeNB branch of a split bearer is about to be released, the SeNB provides a final indication of PDUs successfully delivered to the UE via SeNB and PDUs reported being “lost” at the SeNB to the MeNB.
 However, the following issues need to be further discussed:
· The frequency of the indication from the SeNB is up to SeNB’s decision by an implementation matter or MeNB may configure the frequency of the feedback.
· It is FFS whether the final indication is signalled either by the same protocol means as defined for flow control or an X2AP (i.e. control plane) message.


In this contribution, we provide analysis for these issues and give some possible solutions.
2  Discussion 
Issue 1：What is frequency of feedback?  Implementation dependent or specification?
In theory, the more frequently the feedback updates, the smaller the transmission delay of packet becomes, and the better the flow control suits change of channel condition. However, frequent update of the feedback may lead to more signaling load over X2, considering that transmission over X2 interface is not a big problem, it seems an appropriate update frequency can meet the most cases. According to the emulation result from the document [1], 5ms is an appropriate update frequency. 
, Under the requirement for delay, it seems feasible to allow SeNB to adjust the frequency of feedback in case  radio condition is changed, e.g. the channel conditions change very quickly or slowly. Furthermore, SeNB may trigger the feedback based on a certain event, e.g. packet loss over X2 interface, to timely reflect the transmission status over X2 interface. As these factors are mainly known by the SeNB, it seems more reasonable for the SeNB to control such change. 
Therefore, we prefer not to specify the frequency of feedback in the specification and leave it to SeNB implementation.
Proposal 1: It is proposed not to specify the frequency of feedback.
Issue 2: Shall the feedback of possible buffer size/data request be performed on bearer-level or UE-level?
If the feedback of possible data request shall be performed on bearer-level, the information of the MeNB buffer status for each logical channel needs to be known by the SeNB in advance. Otherwise, in case the buffer of some logical channels are empty, the SeNB may still initiate the data request for the logical channels rather than assign more grants to other logical channel. Such result might lead to decrease of system performance. e.g. per-user throughput.
For the UE-level feedback, the SeNB could calculate the granted capacity based on implementation solution, e.g. multiplying a past average per-user throughput by a fixed buffer time. Additionally, since the MeNB knows the QoS information of bearers, it could send the data to the SeNB based on its RRM strategy, e.g. the granted capacity information and DRB priority level. Both solutions are feasible for the flow control, considering the bearer-level feedback is more complex, we prefer to use UE-level feedback. 
Proposal 2:  The feedback of possible buffer size/data request should be performed on UE-level.
Issue 3: How to signal the final status of packets transmitted via SeNB?
For SeNB release case, when SeNB decides to stop DL transmission, if the SeNB doesn’t signal the subsequent feedback of successfully delivered PDCP PDUs to the MeNB, the MeNB will not know when to start to retransmit the PDCP PDUs which are not Acked by UE and which PDCP PDUs need to be retransmitted. There are three options for the MeNB to obtain the final PDCP delivery status indication.

Alt 1: PDCP delivery status indication over GTP-U

The SeNB could signal the last PDCP delivery status indication to the MeNB after deciding to stop DL transmission, the last indication may include 1 bit to indicate the situation. Upon receiving this kind of report, the MeNB may start to retransmit these PDCP PDUs through MCG bearer. 
Alt2: PDCP delivery status indication over X2-AP message

Another solution to solve the issue is using a X2AP procedure to signal the SN status of PDCP PDUs, e.g defining a SeNB Release ACK message. 
Alt3: Reuse the PDCP Status Report over Uu
UE could signal a PDCP status report to MeNB after RRC reconfiguration complete like legacy handover procedure. 
For Alt2, since it was agreed that feedback of PDCP PDUs successfully transmitted to the UE is provided to the MeNB on the User-plane, it seems unnecessary to define additional C-pane procedure to transmit the PDCP delivery status indication. 
For the Alt3, in last meeting, RAN2 have reached the agreement that the UE triggers PDCP status report for split bearer at SCG RLC release/re-establishment if network configures UE to send PDCP status report. However, this solution is an optimization to reduce the number of retransmission and is not mandatory. Thus, we prefer Alt1 to solve this issue.
Proposal 3: It is proposed to adopt PDCP Status report over GTP-U to signal the final status of packets delivered via SeNB.
3  Conclusion
In this contribution, we analyze some open issues for the flow control mechanisms, and some proposals have been provided as follows:
Proposal 1: It is proposed not to specify the frequency of feedback.
Proposal 2:  The feedback of possible buffer size/data request should be performed on UE-level.
Proposal 3: It is proposed to adopt PDCP Status report over GTP-U to signal the final status of packets delivered via SeNB.
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