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1	Introduction
Both for bearers mapped on RLC AM and RLC UM, the PDCP transmitter should ensure that not more than the reordering window of PDUs are in flight.
Now that RAN2 has agreed to support split bearers mapped on RLC UM, this contribution discusses what kind of flow-control feedback over X2/Xn is needed for such bearers.
2	Discussion
RAN2 e-mail discussion 98#40 has discussed properties of pushed and pulled PDCP reordering windows, and which one to adopt for different bearers. Given the differences between the window types, we think the kind of flow-control feedback needed depends on the type of window used, as discussed below.
If a pushed window is used, more than a full window of PDUs in flight is harmful because PDUs received ahead of the window (defined by the first missing SN) are discarded. In this case, the PDCP transmitter needs to know what PDUs the node assisting the split bearer has successfully delivered to the UE. The X2-U TS 36.425 currently specifies the following elements as part of the Downlink Data Delivery Status message:
When the SeNB decides to trigger the Feedback for Downlink Data Delivery procedure it shall report:
a)	the highest PDCP PDU sequence number successfully delivered in sequence to the UE among those PDCP PDUs received from the MeNB;
b)	the desired buffer size in bytes for the concerned E-RAB;
c)	the minimum desired buffer size in bytes for the UE;
d)	the X2-U packets that were declared as being "lost" by the SeNB and have not yet been reported to the MeNB within the DL DATA DELIVERY STATUS frame.
In this case, the assisting node would need to report item a) above based on HARQ ACKs received. This requires local indications to higher layers both from MAC and RLC at the assisting node, to correctly map HARQ ACK for a given transport block to the right PDCP PDU(s).
Proposal 1:	If a pushed window is used for split UM bearers, the node assisting the bearer reports to the network PDCP what PDCP PDUs it has successfully delivered to UE based on HARQ ACKs received from the UE.
If a pulled window is used, more than a full window of PDUs in flight is harmful because outdated PDUs received outside the window (defined by the highest SN received so far) are mistaken for new PDUs. In this case, all the PDCP transmitter needs to know is what PDCP SNs are no longer in flight, i.e. no longer undergoing radio transmissions and therefore can no longer be received by the UE. We note that this does not require as precise cross-layer indications at the assisting node as the pushed window, as long as the time that a PDU spends in HARQ has a known upper limit.
Proposal 2:	If a pulled window is used for split UM bearers, the node assisting the bearer reports to the network PDCP the lowest PDCP SN of a PDCP PDU that may still be undergoing radio transmissions towards the UE.
3	Conclusion
This contribution discusses what kind of flow-control feedback over X2/Xn is needed for split bearers mapped on RLC UM, and concludes with the following.
Proposal 1:	If a pushed window is used for split UM bearers, the node assisting the bearer reports to the network PDCP what PDCP PDUs it has successfully delivered to UE based on HARQ ACKs received from the UE.
Proposal 2:	If a pulled window is used for split UM bearers, the node assisting the bearer reports to the network PDCP the lowest PDCP SN of a PDCP PDU that may still be undergoing radio transmissions towards the UE.
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