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1 Introduction

We have made significant progress on flow control” for split bearer in Dual Connectivity operation in the last RAN3 meeting, for which the agreements and identified open issues have been captured in [1]. In this paper, we provide our views 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:

· Flow control will be only specified for DL transmission of PDCP PDUs towards the SeNB.

· Flow control requires a feedback from SeNB on the transmission status of PDCP PDUs transmitted to the UE via the SeNB. 

· The feedback on PDCP PDUs successfully or unsuccessfully transmitted to the UE is PDCP SN based (the PDCP SN will be available at the SeNB e.g. through the PDCP header provided in the user plane packet or within the respective GTP-U extension header etc. is to be further discussed).

· Flow control requires the SeNB to send the information of the buffer size acceptable by the SeNB. 

· A constant feedback on the transmission status and the information of acceptable buffer size is necessary.

· Working Assumption: The feedback on the transmission status and the information of acceptable buffer size is provided on U-Plane.
After carefully considering the potential impact on the implementations (especially Macro eNBs), we propose to make the working assumption, “the feedback on the transmission status and the information of acceptable buffer size is provided on U-Plane”, as an agreement.
Proposal 1: It is proposed to agree that “the feedback on the transmission status and the information of acceptable buffer size is provided on U-Plane”.

2.2 Identified open issues for flow control
There are several open issues identified for flow control.

· Shall the constancy of the feedback on the transmission status and the information of acceptable buffer size be a matter of implementation or shall it be specified?
The constancy of the feedback on the transmission status and the information of acceptable buffer size is implementation dependent. We prefer to leave this issue to implementation.

Proposal 2: It is proposed to leave it to implementation on the constancy of the feedback on the transmission status and the information of acceptable buffer size.
· How to provide feedback of successfully delivered PDCP PDUs? (explicit per PDU / implicit indicating lower window / …)?

Explicit per PDU indication is in line with the existing approach, so we prefer using explicit per PDU to provide feedback of successfully delivered PDCP PDUs.

In addition, RAN2 has made the following agreement for the split bearers in the last meeting [2]:

•
The SeNB provides to the MeNB PDCP SNs of the successfully delivered PDCP PDUs (based on RLC AM state in SeNB) among the ones that it received from the MeNB.
Proposal 3: It is proposed to provide feedback, using explicit per PDU, of both successfully delivered PDCP PDUs from MeNB to SeNB over X2 and from SeNB to the UE over Uu.

·    Does the SeNB need to be configured with a “deliver timer” in accordance to the re-ordering timer at the MeNB? 
Associating a "Time Stamp" for each PDU to be delivered is a common practice. Moreover for a DL split bearer it is beneficial to configure a delivery timer to SeNB in order to control the transmission latency.

Proposal 4: It is proposed to add a "Time Stamp" for each PDU to be delivered from MeNB to SeNB for split bearers and configure the SeNB with a “delivery timer”.
· Shall the feedback of transmission status and the information of the acceptable buffer size be provided within a newly defined GTP-U extension header or within a frame protocol newly defined on top of GTP-U?

It is understood that both options, i.e. a newly defined GTP-U extension header and a frame protocol newly defined on top of GTP-U, can meet the flow control requirements to provide the feedback of transmission status and the information of the acceptable buffer size. However, the latter has far more greater impact to the existing standard. Although it has the beauty of keeping everything controlled by RAN3, the design of a frame protocol adds unnecessary complexity to the currently IP based X2 protocol stacks. Considering the potential impact on the implementations, we propose the feedback of transmission status and the information of the acceptable buffer size to be provided within a newly defined GTP-U extension header.
Proposal 5: It is proposed the feedback of transmission status and the information of the acceptable buffer size to be provided within a newly defined GTP-U extension header.
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 that “the feedback on the transmission status and the information of acceptable buffer size is provided on U-Plane”.

Proposal 2: It is proposed to leave it to implementation on the constancy of the feedback on the transmission status and the information of acceptable buffer size.
Proposal 3: It is proposed to provide feedback, using explicit per PDU, of both successfully delivered PDCP PDUs from MeNB to SeNB over X2 and from SeNB to the UE over Uu.

Proposal 4: It is proposed to add a "Time Stamp" for each PDU to be delivered from MeNB to SeNB for split bearers and configure the SeNB with a “delivery timer”.
Proposal 5: It is proposed the feedback of transmission status and the information of the acceptable buffer size to be provided within a newly defined GTP-U extension header.
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