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Introduction

Open Issue 6 points out that, for RLC AM bearers, if a new HO occurs after a previous HO and no PDCP PDU was received during the reorder phase, the handling of the reordering window (Next_PDCP_RX_SN and RX_HFN) is incorrect. This is due to the fact that the reordering window is preset after each handover to an initial value based on the previous value, with an expectation that the correct value will be re-established as part of the reception of a PDU. If no reception occurs, a correct value is never established. 
This contribution proposes 
1) that the initial preseting of the Next_PDCP_RX_SN and RX_HFN value occurs only if the Flush_Timer is not actually running at the time of a handover.
2) that the non-reception of any PDU while the Flush_Timer was running is detected by noticing that the reordering and duplicate elimination procedure has never been executed.  In this case, the initial values of Next_PDCP_RX_SN and RX_HFN are restored.

In combination, those two small changes resolve PDCP issue 6.

2 Proposed changes in 36.323

5.5.1
User plane radio bearers mapped on RLC AM

5.5.1.1
Actions at handover

When upper layers indicate that a handover has occurred, for radio bearers that are mapped on RLC AM, the UE shall:


-
perform maintenance of PDCP sequence numbers, header decompression and deciphering as indicated in subclauses 5.1.1.1, 5.2 and 5.3 for PDCP PDUs received from lower layers and store the out-of-sequence PDCP SDUs, if any, in the reordering buffer until it is indicated to submit them to upper layers.

-
if the Flush_Timer is not running:  
- 
start the Flush_Timer

-
if (Next_PDCP_RX_SN - Reordering_Window) modulo 4096 is greater than Next_PDCP_RX_SN:

-
decrease the value of RX_HFN by one;

-
set the variable Next_PDCP_RX_SN to (Next_PDCP_RX_SN - Reordering_Window) modulo 4096;

-
if the radio bearer is configured by upper layers to send a PDCP status report, compile a status report as indicated below and submit it to lower layers as the first PDCP PDU for the transmission, by:

-
setting the LIS field to the last in-sequence received PDCP Sequence Number;

-
allocating a Bitmap field of length in bits equal to the number of  PDCP Sequence Numbers between the last out-of-sequence and the last in-sequence received PDCP PDUs, rounded up to the next multiple of 8;

-
setting as ‘0’ in the corresponding position in the bitmap field all PDCP SDUs that have not been received as indicated by lower layers and optionally, PDCP PDUs for which decompression has failed;

-
indicating in the bitmap field as ‘1’ all other PDCP SDUs.

-
reset the header compression protocol in the transmitting and receiving sides of the PDCP entity;

-
perform in-order delivery and duplicate elimination in the downlink as specified in subclause 5.5.1.2.1 until the reordering function is finished as indicated in 5.5.1.2.2;

-
perform re-transmission of PDCP SDUs in the uplink as specified in subclause 5.5.1.3.

5.5.1.2
In-order delivery and duplicate elimination function in the downlink

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:

-
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;

5.5.1.2.2
Stop of the reordering function

The UE shall deactivate the in-order delivery and duplicate elimination function in the downlink when:

-
the timer Flush_Timer expires; or

-
all stored PDCP SDUs have been submitted to upper layers;

When the in-order delivery and duplicate elimination function in the downlink is deactivated because all stored PDCP SDUs have been submitted to upper layers, the UE shall:


-
stop the Flush_Timer, if still running.
When the in-order delivery and duplicate elimination function in the downlink is deactivated because the Flush_Timer expires, the UE shall:

-
if the procedure specified in 5.5.1.2.1 has not been executed while the Flush_Timer was running: .
-
if (Next_PDCP_RX_SN + Reordering_Window) modulo 4096 is less than Next_PDCP_RX_SN:

-
increase the value of RX_HFN by one;

-
set the variable Next_PDCP_RX_SN to (Next_PDCP_RX_SN + Reordering_Window) modulo 4096;

-
deliver all stored PDCP SDUs to upper layers.
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