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1 Introduction

RAN2 has discussed the PDCP discard issue in #90 meeting, following options were discussed, however, the decision was postponed.
1) Leave it up to eNB implementation without NOTE
2) Leave it up to UE implementation (e.g. re-association, process PDCP SDU when UL grant is received) by NOTE
3) Introduce Zero PDU
This paper further discusses the issue and proposes to leave it to UE implementation.
2 Discussion
PDCP discard can happen on legacy bearer, i.e. MCG bearer. Expect PDPC reestablishment, a) PDCP is expected to send PDU in ascending order to RLC and expects b) in-sequence delivery from RLC, therefore, whenever PDCP receives a PDCP PDU with SN gap, it simply assumes that the missing PDU is discarded at transmitting side. Therefore, PDCP discard can be detected and handled by the receiving side with such simple implementation solution.
Observation:
Simple implementation solution can detect PDCP discard for legacy bearer.
Similar implementation solution can be extended to split bearer as well. PDCP receiving side maintains two variables to indicate the latest PDCP PDU SN received from MCG and SCG. If both variables indicate SNs higher than the missing PDU SN, the receiving side can assume the PDCU is discarded by the transmitting side. This simple implementation solution has already been mentioned in last meeting [3]. Instead of inventing a new solution, it is highly preferable to extend this simple solution to split bearer. 
Proposal 1:
Extend the simple implementation solution to detect PDCP discard for split bearer.
To enable such simple solution, transmitter needs to avoid retransmit PDCP PDU on the other link, i.e. transmitting side can not transmit a PDCP PDU with a SN smaller than previous transmission (except wrap around case). For example, the transmitting side transmits PDU SN=1,2,3,6 through MCG and PDU SN=4,5 through SCG, if PDU SN=4 is discarded at SCG, it shall not transmit SN=4 again through MCG once SN=6 has been sent. Otherwise, it violates the expectation that PDCP shall transmit PDU to lower layer in ascending order.
If UE is the transmitting side, new specification can be added to avoid out-of-order PDU forwarding to another CG. Therefore, eNB has no problem to detect the discarded PDU and avoid reordering delay.

Proposal 2:
In 36.323, specify that out-of-order PDCP PDU retransmission on another CG is NOT allowed for UL split bearer. eNB detects the PDCP discard according to the simple solution.

Since PDCP SN gap created by PDCP discard is considered rare, we propose to also apply the simple solution to DL as well. PDCP reordering is mainly for the out-of-order PDCP PDU from MCG and SCG, not for the PDCP retransmission of one CG on another CG. Therefore, it is proposed to explicitly specify that out-of-order PDCP retransmission is not supported in stage-2 spec. In addition, a note may be added to clarify UE behaviour once PDCP discard is detected. However, except increased latency, there is no problem with not detecting the discarded PDCP PDU, therefore, we believe a sensible implementation would apply the solution even without the note.
Proposal 3:
In 36.300, specify that out-of-order PDCP PDU retransmission on another CG is NOT allowed for DL split bearer. 


Proposal 4:
In 36.323, consider a note to specify that UE can consider the reorderingTimer expired if PDCP discard is detected.
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3 Conclusion
Simple implementation solution for PDCP discard detection has existed since Rel-8, we propose to extend the solution to split bearer as well.

Observation:
Simple implementation solution can detect PDCP discard for legacy bearer.
Proposal 1:
Extend the simple implementation solution to detect PDCP discard for split bearer.
Proposal 2:
In 36.323, specify that out-of-order PDCP PDU retransmission on another CG is NOT allowed for UL split bearer. eNB detects the PDCP discard according to the simple solution.

Proposal 3:
In 36.300, specify that out-of-order PDCP PDU retransmission on another CG is NOT allowed for DL split bearer. 


Proposal 4:
In 36.323, consider a note to specify that UE can consider the reorderingTimer expired if PDCP discard is detected.
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