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1.  Introduction
In the RAN2#85bis meeting, the following agreements were made on PDCP on dual connectivity [1].
	Agreements:
1 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. 


But it is still FFS which PDCP PDU SN(s) exactly to report based on what trigger (all SN(s) delivered or only a subset). In this contribution we present our overview on these issues.
2.  Discussion 

The SeNB sends a successful-delivery indication to MeNB over Xn for the following purposes:

(1) Used as flow control: from the successful-delivery indication sent by the SeNB, the MeNB implicitly knows the remaining packets in the SeNB, then it determines how many more packets could be sent to the SeNB. 
(2) Used to control the MeNB buffer so that the acknowledged PDCP PDUs can be removed. 
(3) Used to slide transmitting window: according to [2], MeNB does not use more than half of the sequence number space in order to avoid HFN de-sync (as in legacy behaviour). The successful-delivery indication from the SeNB can help the MeNB to slide the transmitting window.
In order to achieve above purposes, it should be considered e.g. what triggers the report, whether all of or only part of the successfully delivered PDCP PDUs need to be reported, and the format of the indication. The format of the indication can be discussed by RAN3. But RAN2 is asked to discuss the other two issues.
2.1 What to report
In [3] the following Xn interface assumption is defined:

“If the Xn interface is not the bottleneck, packet loss on Xn is rare in reasonable load conditions. This cannot be guaranteed in high load or overload situations. Packet loss may occur in case of transport network congestion. Sufficient dimensioning of the backhaul is crucial. There is a case that packets are delivered on Xn in the wrong order.”
Based on the assumption, Xn cannot ensure in-sequence and lossless delivery. Therefore, when the MeNB receives a successful-delivery indication for PDCP PDU with SN=k, the MeNB cannot conclude that the PDCP PDUs with SN < k have been also successfully delivered. So, all of the SNs of successfully delivered PDCP PDUs should be reported from the SeNB to the MeNB.
Proposal 1 The successfully delivered indication should indicate all the PDCP PDUs been successfully delivered.
2.2 What triggers the report
There are several approaches to send an indication to the MeNB depending on how many PDCP PDUs should be successfully delivered before an indication can be sent or how long to wait between indications:
· Alt. 1: Send an indication to the MeNB when a PDCP PDU has been successfully delivered;

· Alt. 2: Send an indication to the MeNB when a PDCP PDU is successfully delivered and all the PDCP PDUs with SN smaller than the SN of the successfully delivered PDCP PDUs have also been successfully delivered;

· Alt. 3: Send an indication to MeNB e.g. when indication_timer expires. The indication_timer is a new timer, it starts when a successful-delivery indication has been sent out, and its value can be set by an SCG addition/modification procedure by the MeNB.
All three alternatives could work, but we slightly prefer Alt.3. Alt. 1 is a straightforward solution; however, each successfully delivered PDCP PDU will trigger an indication which results in a large amount of signalling exchange over Xn. The situation will get worse when Xn is the congestion point. Alt. 2 is better than Alt. 1, for it can reduce the amount of signalling exchange over Xn by including several SN of the successfully delivered PDCP PDUs in an indication. In-sequence delivery is not ensured over Xn according to [3]; most of the time, PDCP PDUs are in-sequence delivered to the SeNB over Xn if Xn is not too congested. It means that most of the indications from the SeNB to the MeNB indicate one successfully delivered PDCP PDU.
Alt. 3 can reduce the number of indications by setting a timer, because the indication will not be sent out until the timer expires. The amount of signalling exchange over Xn can be further reduced compared to Alt. 1 and Alt. 2.
Proposal 2 Introduce a new indication_timer which triggers an indication including the SNs of the successfully delivered PDCP PDUs in the SeNB when the indication_timer expires.
3. Conclusions
In this contribution, we discussed the issues on reporting successfully delivered PDCP PDUs from SeNB to MeNB over Xn. The following proposals are concluded accordingly:
Proposal 1 The successfully delivered indication should indicate all the PDCP PDUs been successfully delivered.
Proposal 2 Introduce a new indication_timer which triggers an indication including the SNs of the successfully delivered PDCP PDUs in the SeNB when the indication_timer expires.
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