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1 Introduction

In the last RAN3 meeting we have made significant progress on flow control for split bearer in Dual Connectivity operation, for which the agreements and identified open issues have been captured in [1]. In this paper, we provide our opinions on the current agreements and identified issues for flow control.
2 Discussion
2.1 Current agreements for flow control  
The following agreements were reached at last meeting for flow control: 
· Feedback on PDCP PDUs successfully transmitted to the UE is provided to the MeNB in a cumulative way.

· The SeNB has to be able to detect lost PDUs and declare those packets together with packets discarded at the SeNB as being “lost”, and provide respective feedback to the MeNB.

· All PDUs with a SN equal to or lower than the SN indicated by the SeNB for feedback of successfully delivered PDUs are considered by the MeNB as successfully received by the UE, apart from the PDUs reported as being “lost” by the SeNB.

· 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.

2.2 Identified open issues for flow control
Meanwhile several issues remain FFS:
· One way to implement the function to report “lost” PDUs is to transmit the PDCP PDUs from the MeNB to the SeNB along with sequence numbers specific for the transmission on the X2 interface and independent from the PDCP SNs assigned by the MeNB. This X2 specific sequence number would be the one used for reporting those PDUs declared to be “lost” by the SeNB. It is FFS whether reporting the highest sequence number of that PDU that was successfully transmitted in order to the UE is based on that X2 specific sequence number as well.

Either PDCP SNs or X2 specific sequence numbers can be used for both feedbacks on PDCP PDUs successfully transmitted to the UE and on packet loss over X2. 
Proposal 1: It is proposed to agree on either PDCP SNs or X2 specific sequence numbers for both feedback on PDCP PDUs successfully transmitted to the UE and feedback on packet loss over X2.
· 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. It is FFS whether this indication is signalled either by the same protocol means as defined for flow control or an X2AP (i.e. control plane) message.

To avoid any potential ambiguity, it is slightly preferred to use a control plane message to provide a final indication of PDUs successfully delivered to the UE via SeNB and PDUs reported being “lost” at the SeNB to the MeNB when the SeNB branch of a split bearer is about to be released.
Proposal 2: It is proposed to use a control plane message to provide a final indication of PDUs successfully delivered to the UE via SeNB and PDUs reported being “lost” at the SeNB to the MeNB when the SeNB branch of a split bearer is about to be released.
· Whether the buffer size indication is per UE or per bearer is still FFS.

Per UE buffer size indication seems sufficient for flow control purposes, which also allows implementation flexibility in both MeNB and SeNB
Proposal 3: It is proposed to define the buffer size indication as per UE basis.
In addition, the alternatives for the Flow Control Protocol were discussed:
Alt 1) RAN container in GTP-U extension header or as a message with inclusion of GTP-U new IE the cotenant is defined in RAN container, as proposed in R3-141280.

Alt 3) New FP as proposed in R3-141334 and R3-141324.

It is still FFS whether to take Alt.1 or Alt.3.
It is understood that a basic framework is to be decided for the agreed the flow control functions that need to be implemented in Stage-3. As far as this purpose is concerned, both RAN container in GTP-U extension header proposed in Alt.1 and the new FP proposed in Alt.3 can provide such basic framework. Both alternatives are fully within the control of RAN3 WG, only Alt.1 is simpler.
Proposal 4: It is proposed to use RAN container in GTP-U extension header for the agreed flow control functions.
3 Conclusion
In this paper, we have provided our views on the current agreements and identified issues for flow control.
It is therefore proposed that 

Proposal 1: It is proposed to agree on either PDCP SNs or X2 specific sequence numbers for both feedback on PDCP PDUs successfully transmitted to the UE and feedback on packet loss over X2.
Proposal 2: It is proposed to use a control plane message to provide a final indication of PDUs successfully delivered to the UE via SeNB and PDUs reported being “lost” at the SeNB to the MeNB when the SeNB branch of a split bearer is about to be released.
Proposal 3: It is proposed to define the buffer size indication as per UE basis.
Proposal 4: It is proposed to use RAN container in GTP-U extension header for the agreed flow control functions.
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