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1   Introduction
This paper discusses the following issues, which were raised during the e-mail discussion but haven’t been discussed due to the lack of time [1]:
· Whether out-of-ordered received PDCP PDU should be discarded silently or discarded after being processed;
· Whether duplicate PDU falling in the re-ordering window should replace the older one.
2   Discussion
If a PDCP PDU is received outside the reordering window, processing the PDCP PDU before discarding it doesn’t bring any benefit, and can actually disrupt the ROHC context to be used for those PDCP PDU received in the reordering window. Here is an example. Let’s assume that Last_Submitted_PDCP_RX_SN = 5, Next_PDCP_RX_SN = 6, and a PDCP PDU with SN = 4 is received from lower layer. The PDCP PDU 4 can be one arriving after reorderingTimer expires when Reordering_PDCP_RX_COUNT = 5, or a duplicate one when the split bearer going through a SCG change. Processing PDCP PDU 4 before discarding it will erase the ROHC context update brought in by PDCP PDU 5. If PDCP PDU 5 happens to carry ROHC IR information, this will disrupt the operation of ROHC when PDCP PDU 6 is received and processed.
Proposal 1: PDCP PDU received outside the reordering window shall be discarded without processing. 
In split bearer, PDCP data PDU can arrive from lower layers out-of-order. Processing PDCP data PDU without reordering can cause ROHC operation to be out of context. Hence, PDCP data PDU should be processed in the increasing order of COUNT value. That is, until the reordering is done for the PDCP data PDU/SDU in the reordering window, it is not beneficial to process a duplicate PDCP data PDU before discarding it.

Proposal 2: Duplicate PDCP PDU received within the reordering window shall not be processed before discarding.

A PDCP PDU with the same SN as a PDCP SDU in the reordering window can be received after intra-MeNB HO. This PDCP PDU can carry new ROHC IR information resulting from a PDCP reestablishment. If this PDCP PDU is silently discarded, correct ROHC context may not be established timely, and the processing of the following PDCP data PDU may be impacted. Hence, if a duplicate PDCP PDU is received within the reordering window, it should replace the existing PDCP PDU/SDU with the same SN. Compared to the approach of silently discarding duplicate PDCP PDU, this approach has the same stored PDU when there is no PDCP reestablishment, but helps establish correct ROHC context when PDCP reestablishment occurs. As deciphering and decompression are performed during a PDCP reestablishment, replacing stored PDCP SDU with duplicate PDCP PDU will not have impact on other PDCP SDU already stored in the reordering window.
Proposal 3: Duplicate PDCP PDU received within the reordering window shall replace the existing PDCP PDU/SDU with the same SN.
3   Conclusion
This contribution discusses the remaining issues raised during the email discussion on PDCP operation for split bearer:

· Whether out-of-ordered received PDCP PDU should be discarded silently or discarded after being processed;
· Whether duplicate PDU falling in the re-ordering window should replace the older one.
In order to establish and maintain correct ROHC context during the processing of PDCP data PDU,

Proposal 1: PDCP PDU received outside reordering window shall be discarded without processing. 

Proposal 2: Duplicate PDCP PDU received within the reordering window shall not be processed before discarding.
Proposal 3: Duplicate PDCP PDU received within the reordering window shall replace the existing PDCP PDU/SDU with the same SN.
4   Reference

[1] R2-144319, “Report on [87#23][LTE/DC] PDCP issues(Samsung)”. 
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