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

· Feedback of PDCP PDUs successfully or failed transmitted to the UE necessary, PDCP SN based (assume PDCP SN Available at SeNB as example PDCP SN forwarded in GTP-U header in each packet or eNB can look the PDCP header)
· DL flow control

· Constant feedback

· Feedback of acceptable buffer size 

· WA the feedback be provided on U-Plane
 But following issues need to be further discussed:
· Frequency of feedback? Implementation dependent or specification?


· Details of feedback of possible buffer size.. is FFS

· Does the SeNB need to be configured with a “deliver timer” in accordance to the re-ordering timer at the MeNB?

· Shall the feedback of possible buffer size/data request be performed on bearer-level or UE-level?

· How to provide feedback of successfully delivered PDCP PDUs? (explicit per PDU / implicit indicating lower window
In this contribution, we provide analysis for these issues above and give some possible solutions.
2 Discussion 
Issue 1：What is frequency of feedback?  Implementation dependent or specification?
In theory, the more frequently does the feedback update, the better can the flow control mechanism suit the change of channel condition, since the value of renew frequency is associated with the change of channel condition and load status. According to the emulation result from document [1], 5ms is an appropriate update frequency, but it seems more flexible if the value is allowed to adjust. If the parameter is configured by MeNB, the MeNB needs to know more assistance information from SeNB, but apparently it can be changed only based on its own local information, Thus we prefer not to specify the frequency of feedback in 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 is performed on bearer-level, the information about buffer status for each logical channel in MeNB needs to be known by SeNB in advance. Otherwise, when the buffer status for some logical channels are empty, the SeNB still initiate the data request for these logical channels rather than assigning more grants to other logical channels. 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 dependent solution, e.g. by multiplying a past average per-user throughput by a fixed buffer time. Additionally, since MeNB knows QoS information about the established bearers, it could send these data to the SeNB based on it’s own RRM strategy, e.g. the granted capacity information and DRB priority level. Both solutions are feasible for the normal operation of flow control mechanism, considering that 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: what are the details of feedback of possible buffer size?
The amount of data buffered in the SeNB mainly depends on the total amount of capacity granted by the SeNB, which could be calculated by multiplying a past average per-user throughput by a fixed buffer time. For example, a new field “User Buffer Size” may be introduced, which indicates the amount of data granted by the SeNB in octets for a UE as shown below: 
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Proposal 3:  It is proposed to introduce a new field to indicate the amount of data granted by the SeNB in octets for a UE.
Issue 4:  How to provide feedback of successfully delivered PDCP PDUs?

One feasible solution is adopting a similar reporting manner with the PDCP status report via Uu, i.e. reporting successfully delivered PDCP PDUs by explicit per PDU. The specific information type needs to be designed by CT4, an example of extended GTP-U header is shown below:
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As shown in the above figure, the information required to be transferred might contains the PDCP SN of the first PDCP PDU which is not acked（FNA）and  the field "Bitmap" as the figure above. Here the FNA is similar with FMS within the PDCP status report via Uu, which means that PDUs have not been successfully delivered to the UE. For the field "Bitmap" within the PDU a new explanation needs to be clarified as below:
The associated bit of the field "Bitmap" indicates whether or not the PDCP PDU with the SN (FNA + bit position) modulo (Maximum_PDCP_SN + 1) has been transmitted to UE successfully. If the PDCP PDU has been transmitted successfully, the value of the bit position in the Bitmap is set to 1. Otherwise, it is set to 0. The last "BitmapN" includes the last PDCP SDU having received ACK after FNA.

Proposal 4: It is proposed to report successfully delivered PDCP PDUs by explicit per PDU. 
Issue 5: How to signal termination point of data transmission through the SeNB to the MeNB?
For the 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 MeNB, the MeNB could not know when to start to retransmit the PDCP PDUs which is not Acked by UE and which PDCP PDUs need to be retransmitted. There are three options for the MeNB deriving 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 like the field “E” shown in the picture above. Upon receiving this kind of PDCP status report, the MeNB will 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 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 the MeNB after sending RRCConnectinReconfigurationcomplete message like legacy handover procedure. 
For Alt2, a working assumption in last RAN3#83bis meeting is providing feedback of PDCP PDUs successfully or failed transmitted to the UE on user plane. Considering that the packet loss over Xn is rare, additionally, a timer-based implementation mechanism may be used to protect from data retransmission stalling, it seems unnecessary to define additional C-pane procedure to transmit the PDCP delivery status indication. 
For Alt3, since RAN2 have reached agreement that the SeNB shall feedback the successfully delivered PDCP PDUs to MeNB, it seems a bit repetitive to report the PDCP Status Report by the UE.
Proposal 5: It is proposed for RAN3 deciding a solution to signal final PDCP delivery status indication.
3 Conclusion
In this contribution, we analyze some open issues for flow control mechanism, 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 introduce a new field to indicate the amount of data granted by the SeNB in octets for a UE.
Proposal 4: It is proposed to report successfully delivered PDCP PDUs by explicit per PDU.
Proposal 5: It is proposed for RAN3 deciding a solution to signal final PDCP delivery status indication.
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