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1   Introduction
In last RAN3#84 meeting, some agreements were achieved. However, there are still some open issues [1]. This paper tries to discuss the following open issues in details:

· Whether the acceptable buffer size indication provided by SeNB is per UE or per bearer?

· Whether the detection of Packet loss over X2 is necessary or not?
· How to trigger the SeNB to report the flow control information?
2   Discussion
2.1   Acceptable Buffer Size
In RAN3 #83bis meeting, it was agreed that the acceptable buffer size will be introduced over X2 from SeNB to MeNB for split bearers, but there is still no conclusion on whether the acceptable buffer size indication is per-UE or per-bearer.
As it is known, the acceptable buffer size indicated by the SeNB is mainly used to help the MeNB for flow control on the X2 interface. However, if the SeNB indicates the acceptable buffer size based on bearer level, it may happen that the MeNB has no data on the specified bearers by the SeNB while plenty of data on other bearers, as mentioned in [2]. In this case, the per-bearer buffer size indication is useless for flow control, and will lead to the MeNB not knowing how to send data to the SeNB. 

In addition, the scheduling, load situation and radio condition may change dynamically in the SeNB and then it is not easy and efficient for the SeNB to evaluate the acceptable buffer size per bearer. And the MeNB is able to satisfy the QoS requirement for each bearer based on the buffer size indication, load condition in both SeNB and MeNB and the QoS parameters. Therefore, the per-UE buffer size indication is sufficient for the flow control.
Proposal 1: The acceptable buffer size indication provided by SeNB is per-UE.
2.2   X2 Packet Loss Detection and Feedback
It was agreed in RAN3#84 that packet loss over X2 needs to be considered. In order to allow the detection of PDCP PDUs not successfully delivered via X2, the SeNB has to be able to detect the X2 packet loss and provide the corresponding feedback to the MeNB. 
There are two possible alternatives for detection and feedback of the lost packet:
· Alt 1: Reusing the current GTP-U sequence number specified in GTP-Uv1 specification. 
· Alt 2: Using the specific sequence number in a new introduced X2UP protocol.
For Alt1, it is possible to reuse the GTP-U sequence number which has already been specified in GTP-Uv1 specification for SeNB detecting the X2 packet loss. But in this case, there may be two issues. 
Firstly, in current specification, the use of sequence number for G-PDUs is optional, and it lacks the feedback mechanism. Therefore, if reusing the GTP-U sequence number to detect the X2 packet loss, there is a need to introduce a new feedback mechanism in GTP-Uv1 specification, which should be specified in CT4. 
Secondly, as defined in TS29.281, the use of sequence number for GTP-U messages is mandatory, but the sequence number shall be ignored by the receiver due to no response message for a request message, i.e. for the message Supported Extension Headers Notification and Error Indication. However, the SeNB only knows which sequence number is used for the GTP-U message and which is for G-PDUs, and then it can make the right feedback to the MeNB. Therefore, if reusing the GTP-U sequence number to detect the X2 packet loss, this should modify the behaviour of the receiver, that is, the receiver cannot ignore the sequence number for GTP-U message.

For Alt2, for a X2UP protocol introduced over GTP-U protocol as mentioned in [3], using the new defined sequence number in this protocol for X2 packet loss detection. However, this solution also increases the SeNB complexity to check and start a window to re-order the SN for each X2 packet.
As pointed in the [4], the data losses over X2 may occur during congestion in the transport network. However, it is assumed that both packet loss and out of sequence arrival of packets should be abnormal events that are expected to be rare if the dimensioning of the transport network of the E-UTRAN is well managed. Then in the normal case with good provision of transport network, the X2 data loss detection is not required. In some rare case, the lost data can be retransmitted by MeNB based on the PDCP status report from UE or by the TCP layer. The benefit of the X2 data loss detection and feedback is limited with sufficient complexity.
Proposal 2: It is kindly ask RAN3 to reconsider the necessity of X2 packet loss detection and feedback.
2.3   Feedback trigger mode
In RAN3#83bis, it was agreed that the feedback of flow control information is by user plane protocol, and the feedback information provided by SeNB includes: 

· the highest sequence number of that PDU that was successfully transmitted in order to the UE

· the acceptable SeNB buffer size

In dual connectivity, the SeNB is used to offload the traffic from the MeNB. The MeNB can trigger the bearer split to the SeNB based on the factors, e.g. its load, the SeNB’s load and link quality, which belong to implementation. Once making the bearer split decision, the MeNB has the responsibility for the SeNB to configure the necessary information, e.g. feedback contents and feedback cycle. In this case, the SeNB will report the specified results on the specified feedback interval by the MeNB, which is beneficial for the MeNB to achieve the best performance gains. 
Proposal 3: The MeNB event based trigger and the SeNB periodical reporting can be used to keep the flow control information feedback. 
3   Summary
In this paper, some open issues are discussed and the proposals are:
Proposal 1: The acceptable buffer size indication provided by SeNB is per-UE.
Proposal 2: It is kindly ask RAN3 to reconsider the necessity of X2 packet loss detection and feedback.  
Proposal 3: The MeNB event based trigger and the SeNB periodical reporting can be used to keep the flow control information feedback. 
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