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1. Introduction 
This contribution discusses a possibility of introducing the discarding function and mechanism for dual connectivity.
2. Discussion
2.1 Discarding function
The protocol model for the split bearer option is shown below. 
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Figure 1 Flow between PDCP and RLC (for Split Bearer option)

Other than the transmission of the PDCP PDUs, the RLC layer provides also the following services to the PDCP layer (refer to 36.322):

· indication of successful delivery of upper layers PDUs,

· when indicated from upper layer (i.e. PDCP) to discard a particular RLC SDU, discard the indicated RLC SDU.

The “indication of successful delivery of upper layers PDUs” has been reflected in the flow control baseline specification (36.425) while the discard indication from PDCP to RLC has not been implemented.
 The existing interaction between PDCP and RLC has already such a discard indication function, it would be naturally to also introduce in the dual connectivity. 

The discarding function in SeNB will give a possibility for MeNB e.g. when after a period of time still MeNB does not receive any acknowledge feedback for some PDCP PDUs, the MeNB may decide to resend the PDCP PDUs from its own MCG, or just to discard the unsent PDCP PDUs in order to send next window of PDCP PDUs. Some other benefits of the discarding function may be achieved if there will be any abnormal event e.g. any internal error then using of discarding function can recover without tearing down the whole connection.
2.2 Comparison of alternative Solutions
Solution 1: Introducing Delivery timer. 
This “delivery timer” was listed as an open issue in RAN3#83bis but was not discussed while some contributions touched the issue [3][4][5][6][7][8].  The “delivery timer” will be an indication in the SeNB to discard the PDCP PDU when after the timer expires when still the PDCP PDU cannot be transmitted to the UE. A Delivery Failure indication from SeNB to MeNB is needed when after the “delivery timer” expires ([3] R3-140560).
Solution 2: Introducing Discard Indication from MeNB to SeNB.

The Discard Indication will be similar to the “Flush” in 25.435, which is also required in the 36.322 (RLC). The MeNB may base on its internal mechanism e.g. internal timer to decide to initiate the discarding indication. Upon receiving of Discard Indication, the SeNB will need to discard the particular RLC SDUs.
The comparison of the Delivery Timer solution and Discard Indication solution is shown. Below we referred to an example as discussed in [3] R3-140560.
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Fig 2 the timing of “deliver timer” solution and “discard indication” solution

For example: T1 as the starting time 0, T2 is presumed as 30ms because of transmission delay. T2 – T3 is the delivery timer and presumed as 180ms. T3 is then 210ms. T4 will be 240ms. Assuming PDCP PDU reordering timer is configured to be 300ms, the MeNB can have 60ms margin to retransfer the PDCP PDU via its MCG.

For example: TA as the starting time 0, TB is presumed as 30ms because of transmission delay. In order for the SeNB to discard the PDCP PDU in the TD timing as 240ms, TA-TC is the MeNB internal timer which can be 210ms, which mean TC is 210ms.

When see the comparison, both Discard Indication solution and Delivery Timer solution are almost no difference, in terms of for normal discarding handling i.e. after a period of time when the completion of PDCP PDU sending cannot be confirmed. Both solutions need to consider the transmission delay over X2 so can properly configure the timer.

The difference between both solutions will be the way to implement it:
- Introducing new signalling: 

1) Failure Indication from MeNB to SeNB for Delivery Timer solution; 
2) Discard Indication from MeNB to SeNB for Discard Indication solution.

- Timer parameter: 
1) Standardized timer parameter to indicate from MeNB to the SeNB for Delivery Timer solution;
2) Non-standardized timer in internal MeNB for Discard Indication solution.
Since both solution can have the same benefit, either of solution can be taken as a way to be implemented in the standard. We however slightly prefer to have the Discard Indication solution for a reason that it is controllable by the MeNB and no need to standardize the timer parameter.
Proposal 1: it is propose to introduce the discard indication from MeNB to SeNB in order for the SeNB to discard all PDCP PDUs that have not been sent out yet when the order is received.
2.3 Way to implement the Discard indication
Here we only provide a way of implementation for the Discard Indication. The Discard Indication will be similar to the “Flush” in 25.435. Since its purpose is to indicate the discarding of the remaining packet data, it will be quite feasible to implement this in the 36.425. 
In order to reuse the PDU Type 0 (or to say to avoid define too many PDU type), it has to indicate other IE will be present. For this case, the existing Sequence Number IE will be indicated whether it will be present or not.

The text proposal is provided in the companion CR.
Proposal 2: it is proposed to review the text proposal (in the companion CR) and to incorporate into 36.425. 
3. Conclusion and proposal

This Contribution discussed the possibility of discarding of PDCP PDU function and comparison of the solution of Delivery Timer and Discard Indication.
Proposal 1: it is proposed to introduce the discard indication from MeNB to SeNB in order for the SeNB to discard all PDCP PDUs that have not been sent out yet when the indication is received.
Proposal 2: it is proposed to review the text proposal (in the companion CR) and to incorporate into 36.425. 
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