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1 Introduction

Unlike in LTE, PDCP receiver always has reordering enabled in NR (except when it is disabled by RRC configuration). This implies the receive PDCP entity always starts a reordering timer when gap is seen, which may incur higher delay. In this contribution, we discuss and propose moving reordering window in NR PDCP. 

2 Discussion
In LTE, when there is a gap in NR PDCP and reordering is not enabled, the receiver procedure skips the SN gap and deliver the already received SDUs to upper layer in order. Therefore, SN gap does not incur delivery delay except in lower layer re-establishment case when reordering is not enabled. As specified in TS 36.323[1],

	-
if the PDCP PDU received by PDCP is not due to the re-establishment of lower layers:

-
deliver to upper layers in ascending order of the associated COUNT value: 
-
all stored PDCP SDU(s) with an associated COUNT value less than the COUNT value associated with the received PDCP SDU;

-
all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from the COUNT value associated with the received PDCP SDU;
-
set Last_Submitted_PDCP_RX_SN to the PDCP SN of the last PDCP SDU delivered to upper layers;


In NR, since reordering is always enabled. Therefore, t-Reordering is always triggered by the detected SN gap, implying an SN gap always incur waiting time up to the expiry of t-Reordering. 
Observation 1:  In NR, reordering is always enabled and t-Reodering is triggered by SN gap (except for the case of disabled reordering). While in LTE, reordering is only enabled at data recovery, PDCP re-establishment, and dual connectivity.
In NR, PDCP preprocessing is allowed. This implies when PDCP SDU discard timer expires, the transmitter side may need to discard PDCP packets with pre-assigned SN and COUNT, e.g. for UL split bearer. Considering the stringent timeline of reconstruction of PDCP packets by the next transmission opportunity, it may be difficult to reprocess PDCP data with re-assigned COUNT and this will nullify the benefit of preprocessing. Therefore, the best implementation in such case is to allow UE to skip certain SNs and COUNTs. If the COUNT and SN are not updated, PDCP receiver may see a hole and the delivery will be delayed by PDCP reordering unnecessarily.
Observation 2:  Current in-sequence delivery scheme at PDCP receiver side could delay relevant data delivery due to the SN gap by PDCP discard at the PDCP transmitter side.
In order to resolve this issue, we propose to allow the transmitter to notify the receiver to ignore holes and move the reordering window at PDCP layer. 
Proposal 1: In NR PDCP, the transmitter is allowed to request the receiver to move reordering window at PDCP layer.
Following the discussion above, once the receiver receives the message and ignores the holes, the receiver shall acknowledge the window movement by sending an acknowledgement corresponding to the moving request to the transmitter. 
Proposal 2: In NR PDCP, the receiver sends an acknowledgement corresponding to the received window move request to the transmitter.

3 Summary
Based on the above discussions, we recommend RAN2 discusses the following observations and proposals:
Observation 1:  In NR, reordering is always enabled and t-Reodering is triggered by SN gap (except for the case of disabled reordering). While in LTE, reodering is only enabled at data recovery, PDCP re-establishment, and dual connectivity.
Observation 2:  Current in-sequence delivery scheme at PDCP receiver side could delay relevant data delivery due to the SN gap by PDCP discard at the PDCP transmitter side.

Proposal 1: In NR PDCP, the transmitter is allowed to request the receiver to move reordering window at PDCP layer.
Proposal 2: In NR PDCP, the receiver sends an acknowledgement corresponding to the received window move request to the transmitter.
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