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1 Introduction

In previous 3GPP RAN2 meetings, the issues on PDCP were intensively discussed and some agreements were achieved as follows [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 following issues related to PDCP SN report were left FFS:
· What is the trigger for PDCP SN report? 
· What content should be reported? All delivered or only a subset?
In this contribution, we try to further analyze the PDCP SN delivery issues under dual connectivity and give some possible alternatives.
2 Discussion 
2.1 Triggering mechanisms for PDCP SN report
Based on current RAN2 agreements, the PDCP SNs of successfully delivered PDCP PDUs via SeNB should be provided to the MeNB under dual connectivity. However, how the PDCP SN report is triggered was not discussed. Hence, we try to give some possible alternatives and analyze the pros and cons of each alternative.
Basically, the following alternatives to trigger PDCP SN report from SeNB to MeNB can be taken into account:
· Alt. 1: Real-time PDCP SN report
· Alt. 2: Periodic PDCP SN report
· Alt. 3: MeNB triggered PDCP SN report
· Alt. 4: Event triggered PDCP SN report
· Alt. 4.1: PDCP PDU transmission failure in SeNB
· Alt. 4.2: SeNB change or SeNB release
· Alt. 4.3: The number of successfully transmitted PDCP PDUs is larger than a threshold

· Other triggering events…
For Alt1, the delivery status of PDCP PDUs in SeNB can be provided to MeNB in a real-time manner. For example, as long as one PDCP PDU is successfully delivered in the SeNB, this SeNB transmits the PDCP SN to the MeNB. In this case, the buffered data in the MeNB can be deleted as soon as the corresponding PDCP SN is received. Hence, there is no need for the MeNB’s buffer to store some amount of data which has already been successfully delivered in the SeNBs. 
For Alt2, SeNB’s PDCP SN report is periodically triggered by a pre-configured timer. Once the PDCP SN report is triggered, a sequence of PDCP SNs will be provided from SeNB to MeNB. By using Alt2, MeNB has to buffer some data even if they have already been successfully delivered in the SeNBs. In fact, one MeNB may cooperate with many SeNBs for dual connectivity transmission, so there will be considerable unnecessary data stored in the MeNB before PDCP SN report is triggered. Hence, compared with Alt1, Alt2 requires a much larger buffer in the MeNB.
Alt3 is an MeNB triggered PDCP SN report mechanism. In Alt3, MeNB is able to send e.g. a PDCP SN report request to its SeNBs. Namely, this alternative provides an MeNB initiative solution to release part of its buffered data which is successfully delivered in the SeNBs. Therefore, when an MeNB’s buffer is full or almost full, this MeNB can use Alt3 to avoid running out of buffer. 
Alt4 can be further classified into three or more sub-alternatives as listed above. The disadvantage of Alt4 is similar to that of Alt2, which requires a large enough buffer in the MeNB. 
Generally, we slightly prefer Alt1 and Alt3. On one hand, they have little risk of running out of buffer. On the other hand, they guarantee the buffer can be designed as small as possible, thus can benefit operators’ cost control on the buffer of MeNB.
Proposal 1: RAN2 is kindly asked to discuss the alternatives above to specify the triggering mechanism for PDCP SN report.
2.2 The content of PDCP SN report
Regarding the content of PDCP SN report from SeNB to MeNB, the possible solutions can be classified into explicit method and implicit method as follows:
· Alt. 1: Explicit PDCP SNs indication of successfully delivered PDCP PDUs

· Alt. 2: Implicit PDCP SNs indication of successfully delivered PDCP PDUs

For Alt1, besides transmitting PDCP SNs one by one, bitmap can also be used to indicate whether a sequence of PDCP PDUs is successfully delivered or not. As the transmission status of all PDCP PDUs needs to be delivered to MeNB, this bitmap method introduces signaling overhead although the signaling overhead is not a significant issue for X2 interface.
Alt2 can be considered as the optimized solution based on Alt1. As the probability of successful transmission is much higher than that of transmission failure, the signaling overhead issue can be solved by only delivering the SNs of PDCP PDUs experiencing transmission failure. If Alt2 is adopted, the PDCP SNs not received by the MeNB can be considered as successfully delivered in the SeNB. Hence, the MeNB can delete all the stored data whose PDCP SN is smaller than the latest received PDCP SN from this SeNB. 
Proposal 2: RAN2 is kindly asked to discuss the alternatives above to specify the content of PDCP SN report from SeNB to MeNB.
3 Conclusions
Based on the discussion, our proposals are provided as follows:
Proposal 1: RAN2 is kindly asked to discuss the alternatives above to specify the triggering mechanism for PDCP SN report.
Proposal 2: RAN2 is kindly asked to discuss the alternatives above to specify the content of PDCP SN report from SeNB to MeNB. 
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