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Introduction

The in-order delivery and duplicate elimination procedure (5.5.1.2.1) recognizes duplicates by matching the SN of a PDCP received after HO against the out-of –order SDUs stored in the reordering buffer. However, there is also another kind of duplicates, which the procedure currently does not detect: those are PDCP PDUs that were correctly received and delivered prior to HO (i.e. their SN is lower than (or equal to) the SN of the last-in-sequence received PDCP PDU), which are retransmitted by the target eNB. The consequences of not detecting those duplicates are that the same PDCP PDU is delivered twice to the upper layers.

This situation would not occur if the target eNB always receives and processes the PDCP status report before retransmitting. However, there is no guarantee that this will happen and the protocol should be robust enough to handle this situation.
It is proposed to make sure  that the PDCP that are retransmitted by the target eNB following a HO and are temporarily placed in the reordering buffer rather than being discarded, have a SN higher than the SN of the last in-sequence PDCP PDU received prior to HO.

2 Proposed changes in 36.323

5.5.1.2.1
Activation and procedure

The UE shall activate the in-order delivery and duplicate elimination function for the downlink when upper layers indicate that a handover has occurred, for radio bearers that are mapped on RLC AM. Once activated, when a PDCP PDU associated with a PDCP Sequence Number is received from lower layers the UE shall:

-
perform actions as specified in subclause 5.1, 5.2.5 and 5.3;  

-
if a PDCP SDU with the same PDCP Sequence Number is stored; or
-
if the sequence number of the last in-sequence received  PDU (LIS) is greater than Reordering_Window – 1 and the  PDCP Sequence Number is less than LIS but greater than LIS - Reordering_Window; or
-
if the sequence number of the last in-sequence received  PDU (LIS) is  not greater than Reordering_Window – 1 and the  PDCP Sequence Number is less than LIS but greater than LIS + 4096 - Reordering_Window:
-
discard this PDCP SDU;

-
else:

-
store the PDCP SDU for later delivery;
-
if the variable Next_PDCP_RX_SN is greater than Reordering_Window - 1:

-
submit, in ascending order of the associated COUNT value, all stored PDCP SDUs with a PDCP Sequence Number lower than Next_PDCP_RX_SN and greater than Next_PDCP_RX_SN -  Reordering_Window to upper layers;

-
if the variable Next_PDCP_RX_SN is not greater than Reordering_Window - 1: 

-
submit, in ascending order of the associated COUNT value, all stored PDCP SDUs with a PDCP Sequence Number greater than Next_PDCP_RX_SN + 4096 - Reordering_Window to upper layers; and 

-
submit, in ascending order of the associated COUNT value, all stored PDCP SDUs with a PDCP Sequence Number less than Next_PDCP_RX_SN to upper layers.
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