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1 Introduction

In the uplink split operation MeNB performs PDCP reordering, where PDCP SN gap due to e.g. discardTimer expiry would degrade reordering performance. Several solutions to prevent PDCP SN gap due to discardTimer expiry were discussed last meeting without reaching any consensus. This contribution discusses possible options to close the issue.
2 Discussion

Three options are on the table;

· Option 1: Mandating UE to process PDCP SDU after transmission opportunity occurs

· Option 2: Sending header-only PDCP PDU if the corresponding SN has already been allocated to the discarded PDCP PDU

· Option 3: Relying on smart ENB implementation 
Option 1 is not acceptable to UE vendors because it practically mandates real-time PDCP PDU processing which requires UE processing power to be over-dimensioned. 

Option 2 may be a simple solution in UE implementation point of view, but it requires changes on normative part of PDCP specification.

· Section 6.3.3 defines that Data field is either uncompressed PDCP SDU or compressed PDCP SDU. It should be updated such that Data field can contain no PDCP SDU.

· Section 5 is described based on the assumption that PDCP PDU contains PDCP SDU. Having header-only PDCP PDU may or may not require update of this section.

Regarding option 3, the question is how ENB ensure that no PDCP SN gap occurs. In practice it is not possible to entirely eliminate the possibility, but only possible to reduce it. Because PDCP SN gap means additional reordering delay, it should be fine if the frequency is sufficiently low. 

To reduce the occurrence of the PDCP SN gaps due to discardTimer expiry, ENB can configure discardTimer of an uplink split bearer longer. We believe configuring longer discardTimer for uplink split bearer is feasible because;

· Target application for uplink split bearer would be non-real time service like uplink file uploading or uplink streaming (note that considerable buffering time is allowed even in streaming service). For such services, there is no compelling reason to discard uplink packet quickly. Being discarded a bit later would just mean unnecessary retransmission, which should be acceptable unless happen frequently.
We also think PDCP PDU discard may occur less frequently in the uplink split bearer because; 

· That uplink split is configured means uplink fat pipe is established for the UE via small cells in SCG. Available uplink resource per UE in a small cell would be much greater than that in a macro cell; hence UE configured with dual connectivity would be served with higher uplink data rate. This will increase the possibility that PDCP PDU is transmitted before timer expires. 

Even when MeNB faces with PDCP SN gap due to PDCP PDU discard, smart ENB implementation can distinguish whether a PDCP SN gap is recoverable or not. It can be done by distinguishing whether a PDCP PDU is from MeNB RLC entity or from SeNB RLC entity. If a PDCP SN gap is lower than both a PDCP PDU from MeNB and a PDU from SeNB, the PDCP SN gap is unrecoverable and can be ignored. 

3 Suggestion
In the discussion section, it is clarified that eNB can reduce the occurrence of the PDCP PDU discard and that PDCP PDU discard would occur less frequently in the uplink split bearer due to high data rate provided by SCG. It is also clarified that eNB can reduce the PDCP reordering delay if the corresponding PDCP SN gap is unrecoverable. 

All above observations suggest eNB implementation option is a feasible solution. 

Proposal: To agree that there is no need to enhance the current PDCP specification to enhance possible reordering delay due to PDCP PDU discard.
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