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1. Introduction
The pre-processing is considered a pre-construction of MAC PDU without waiting for notification of any packet scheduling opportunity [1]. This contribution looks at the impact of the pre-processing on PDCP SDU discard.
2. Avoiding unnecessary reordering
In NR, the data rate increases compared with LTE-A. When a PDCP SDU to which a PDCP SN is discarded, it tends to cause a large PDCP SN gap, which increases PDCP reordering delay in the receive side. In LTE-A, how to minimize the SN gap is up to UE implementation, but this should not be implementation in NR.
NOTE:
Discarding a PDCP SDU already associated with a PDCP SN causes a SN gap in the transmitted PDCP PDUs, which increases PDCP reordering delay in the receiving PDCP entity. It is up to UE implementation how to minimize SN gap after SDU discard.
Fig. 1 shows an example. For LCH=1, PDCP PDUs with SN=1, 2 are pre-processed and transmitted to the receiving side. PDCP PDU with SN=3 are stored in the PDCP buffer without pre-processing since the transmission is not expected for a while. Then, PDCP SDU with SN=3 are discarded due to the discard timer expiry. The PDCP PDU with SN=4 arrives and transmitted to the receiving side at the next opportunity.
The receiving side receives PDCP SDUs with SN=1, 2, 4 but SN=3 is missing. The reordering for the already discarded PDCP SDU with SN=3 need to be performed. However, it is unnecessary and just increases the U-plane latency. The same behaviour is taken for other LCHs.
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Fig.1: Unnecessary reordering (SN=3 for LCH1, SN=1 for LCH2)

There are some proposals to avoid unnecessary reordering in the last meeting, where it is proposed to send PDCP SDU header only [2] and send a notification for moving receiving/reordering window [3,4].
On sending PDCP SDU header only [2], it is not aligning with both LTE behaviour and currently captured NR behaviour in the running TS38.323, where it says that “the transmitting PDCP entity shall discard the PDCP SDU along with the corresponding PDCP PDU”, meaning that both payload and header shall be discarded. In addition, multiple PDCP headers need to be sent when multiple PDCP SDUs are discarded. It increases L2 overhead since multiple MAC and RLC headers are added to the PDCP headers. Lastly, if transmission errors of TBs corresponds to the PDCP headers occur, HARQ/ARQ retransmissions need to be performed. In order to protect L2 protocols against such potential unintended behaviours, this method should not be taken.
Instead, sending a notification [3,4] seems to be reasonable approach. The notification message can be PDCP SR. Fig. 2 shows an example. For LCH=3, when the transmitting side discards PDCP SDU with SN=3, PDCP SR is generated and concatenated it into MAC PDU at the transmission opportunity. When the receiving side receives the MAC PDU, it detects that SN=3 is already discarded and stop unnecessary reordering. The same behaviour is taken for other LCHs. The consequence is that U-plane latency can be reduced.
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Fig.2: Stop unnecessary reordering (SN=3 for LCH1, SN=1 for LCH2)
Proposal:
PDCP SR is used for SDU discard notification in the transmitting side to avoid unnecessary reordering in the receiving side.

3. Summary of Proposal
Based on the above discussions, our proposals are described in the following.
Proposal:
PDCP SR is used for SDU discard notification in the transmitting side to avoid unnecessary reordering in the receiving side.
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