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1. Introduction
RAN2#85bis reached the following agreements 
	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. 


However, the detail of the feedback of successfully delivered PDCP PDUs is still an open issue. This contribution discusses this issue.
2. Discussion 
2.1. Regular PDCP PDU status from SeNB

The feedback of successfully delivered PDCP PDUs may be reported by explicit per PDU or implicit indicating lower window.

The first option, i.e. reporting successfully delivered PDCP PDUs by explicit per PDU, has similar reporting manner with the PDCP status report via Uu as Figure 1 below, a newly designed PDU for PDCP delivery status indication is shown as Figure 2 below:
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Figure 2
Since the PDU above gives the definition to the act in transmitter, but the PDCP status report via Uu gives the definition to the act in receiver. There are some differences between both PDUs.

With the newly designed PDU, the information required to be transferred might contain PDCP SN of the first PDCP PDU not having received ACK（FNA）and the field "Bitmap" as the figure above. Here the FNA is similar with the FMS within PDCP status report via Uu, i.e. both have the meanings that PDUs have not been successfully delivered. But for the field "Bitmap" within the PDU a new explanation need 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.

For example, assuming that the PDCP PDUs with following SN are split to the SeNB: 1, 8, 9, 10, 11…16,…, m. If the transmission status of PDCP PDUs buffered in SeNB is that the PDCP PDU (SN = 1, 9) have received ACK, the PDCP PDU (SN = 8) have not received ACK, and the subsequent PDCP PDUs (SN = 10,…, m) have not been delivered. Then the PDCP delivery status indication might appear as "FNA"= 8, "Bitmap" = 10000000. Total number of Bytes are 3. i.e. last bit of last Bitmap is the PDU(SN = 16) other than the PDU(SN = m).
Another solution is reporting successfully delivered PDCP PDUs by implicit indicating lower window. Taking the above example into account, the solution just report the PDCP PDU (SN = 8) which implicitly indicate that the PDCP PDUs (SN is less than 8) have been successfully delivered. Compared with the first option, some PDCP PDUs (e.g. SN = 9) can’t be timely removed from the MeNB. If the number of PDCP PDUs having received ACK after FNA is small, the influence seems little and the option may save some bits. But considering another example: the PDCP PDU (SN = 1,9….,10,…,m) have received ACK, but only the PDCP PDU(SN = 8) have not received ACK. Then for this case the solution can’t carry more information about the delivery status of PDCP PDUs after FNA.
Considering the load over X2 isn’t too limited, it seems more suitable to report successfully delivered PDCP PDUs by the first option.
Proposal 1: It is proposed for SeNB to include the SN of the first PDCP PDU which is not be  ACKed by UE（FNA）in the PDCP delivery status indication.
Proposal 2: It is proposed to report the delivery status of the PDCP PDUs after FNA by explicit per PDU.
Proposal 3: It is proposed to set the octect where the last PDCP SDU having received ACK after FNA is as the last Octet in the PDCP delivery status indication 
2.2. Issue on MeNB triggered SeNB release

In addition, another issue to be considered is when the SeNB will stop transmitting DL data to UE, before or after the receipt of the RRC Connection Reconfiguration message.
If the SeNB still continue transmitting DL data to UE after the UE received a RRC Connection Reconfiguration message, it will lead to the waste of a lot of radio resources via Uu. To avoid such case, it seems beneficial to ensure that the SeNB stop transmitting DL data to UE before the receipt of the RRC Connection Reconfiguration message.
Proposal 4: It is proposed for network side to ensure that the SeNB stop transmitting DL data to UE before the receipt of the RRC Connection Reconfiguration message
The following issue is how the network side ensures that the SeNB stop transmitting DL data to UE before the receipt of the RRC Connection Reconfiguration message.
See Figure 1 of the Annex, assuming that the SeNB stops transmitting DL data upon receipt of the SeNB release request from the MeNB, if the step 1 and step 2 is concurrent, it seems difficult to ensure that the SeNB stops transmitting DL data to UE before the receipt of the RRC Connection Reconfiguration message. Thus one feasible thinking is that the MeNB performs the step 2 only after the step 1 have been finished. There may be many solutions to solve the issue, for example, Timer-based or ACK-based, but apparently it is the responsibility of RAN3.
Proposal 5: It is proposed that the RRCConnectionReconfiguraion massage is sent only after the SeNB release request have been received in case the MeNB initiates the SeNB release.
2.3. PDCP PDU status at SeNB release
Final issue is how to report the delivery status of the PDCP PDUs when the SeNB stop transmitting DL data to UE.

It is assumed that the PDCP delivery status indication is periodically transmitted by the SeNB. For SeNB release case, when SeNB decide to stop the DL transmission, if the SeNB doesn’t signal the subsequent feedback of successfully delivered PDCP PDUs to the MeNB, the MeNB doesn’t 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 report, the MeNB will start to retransmit these PDCP PDUs through MCG bearer. 
Alt 2: PDCP delivery status indication over X2-AP message

Another solution to solve the issue is using a X2AP procedure to signal the 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 MeNB after RRC reconfiguration complete like legacy handover procedure. 
For Alt3, since RAN2 have reached agreement that SeNB shall feedback the successfully delivered PDCP PDUs to MeNB, it seems a bit repetitive to report the PDCP Status Report by UE. 
Proposal 6: It is proposed for RAN2 to decide whether the UE reports the PDCP STATUS REPORT at SeNB release.
3. Conclusion
In this contribution, we analyze the detail of the feedback of successfully delivered PDCP PDUs, and some proposals have been provided as follows:
Proposal 1: It is proposed to include the first PDCP PDU not having received ACK（FNA）in the PDCP delivery status indication.
Proposal 2: It is proposed to report the delivery status of the PDCP PDUs after FNA by explicit per PDU.
Proposal 3: It is proposed to set the octect in which the last PDCP SDU having received ACK after FNA is located as the last Octet in the PDCP delivery status indication. 
Proposal 4: It is proposed for network side to ensure that the SeNB stop transmitting DL data to UE before the receipt of the RRC Connection Reconfiguration message.
Proposal 5: It is proposed that the RRCConnectionReconfiguraion massage is sent only after the SeNB release request have been received in case the MeNB initiates the SeNB release.
Proposal 6: It is proposed for RAN2 to decide whether the UE reports the PDCP STATUS REPORT at SeNB release.
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5. Annex 1

The following diagram is extracted from [4]
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