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1
Introduction
In this contribution, we discuss the PDCP discard functionality for NR. In particular the impact of pre-processing on the efficiency of discard functionality is looked at in more detail.
2
Discussion
The SDU discard function is used to prevent buffer overflow at the transmitter side as well as to avoid radio resource wastage, i.e. avoiding transmission of data for which delay budget has been already exceeded. The PDCP SDU discard function is also used to ensure that the requirement of the maximum transmission delay of the PDCP SDU is met. In LTE, upon receipt of an SDU from the upper layer, the PDCP transmitter starts a discard timer for a SDU. When the discard timer expires, the PDCP transmitter discards the PDCP SDU and indicates to the RLC to discard the corresponding PDCP PDU if the PDU has already been delivered to the RLC layer. The RLC layer then discards the PDCP PDU if no segments of the PDCP PDU have been transmitted to the receiver. We think that the timer-based discard functionality should be also used for NR in order to prevent buffer overflow and improve the radio resource efficiency. The timer value should be configured per radio bearer as in LTE. 

Proposal 1: Timer-based PDCP discard functionality is used for NR
In LTE, the RLC layer cannot trigger the discard of SDUs stored in the transmission buffer. The RLC layer discards SDUs only when the PDCP layer provides a discard indication. When a discard indication is provided for an RLC SDU, the RLC transmitter discards the indicated SDU if the SDU has not been transmitted. However, if any portion of the SDU has been formed into an RLC PDU, the RLC transmitter does not discard it but completes the transmission of the SDU. Since the L2 protocol for NR was designed to allow for pre-processing in order to cater for the strict processing timing requirements, the UE can already generate RLC PDUs before the reception of an uplink grant.  
However on the other hand when UE is doing extensively pre-processing, i.e. assigning RLC/MAC header to all PDCP SDUs in the UE buffer, some negative impacts on the functions such as PDCP SDU discarding can be foreseen. Since discarding of a PDCP SDU is not possible – following the LTE principles - when RLC/MAC header is already assigned, the discard functionality would be inefficient when UE does extensive pre-processing. 
Observation 1: PDCP discard functionality is inefficient when UE does extensive pre-processing.   
In general we think that UE shall only pre-process such, that the runtime processing requirements for the next uplink transmission is reduced. Basically pre-processing shall ensure that UE upon having received an UL grant can immediately feed PHY with part of the MAC PDU in order to start the encoding, i.e. CB segment is encoded. Pre-processing shall ensure the next uplink transmission; therefore UE doesn’t need to pre-process PDUs for several TTIs/transmissions as also explained in [1] for the UL split bearer operation. Limiting the amount of pre-processing would be some simple means to ensure the efficiency of the discard functionality for NR, i.e. by configuring a threshold defining the maximum amount of pre-processing [1]. 
The alternative would be that UE in response to receiving a discard indication for an RLC SDU from PDCP layer, would be allowed to discard a RLC SDU even though the RLC SDU has been already formed into a RLC PDU, i.e. due to pre-processing. As long as no segment of the RLC SDU has been transmitted the UE could discard the RLC SDU and reassign subsequent RLC SNs. However depending on how intensive the post-processing for the re-assignment of SNs is, the UE may not meet the processing timing requirements for a next uplink transmission. Alternatively the UE could just send an RLC PDU with only header information and no data payload as proposed in [2] for discarded RLC PDUs. Even though the benefit would be that no SN re-assignment for subsequent RLC SDUs would be needed, still some post-processing is required by the UE.  
Therefore we prefer a simple solution where the amount of pre-processing is limited.  It’s proposed to use the same mechanism as for the UL split bearer operation where some pre-processing limit is configured (e.g. threshold) or some expected grant size which determines the maximum allowed amount of pre-processing.
Proposal 2: UE shall only perform limited pre-processing of PDCP SDUs, e.g. based on some expected UL grant size, in order to ensure the efficiency of the discard functionality.
3
Conclusion
This contribution is discussing PDCP discard functionality for NR. It is proposed to agree on the following:

Proposal 1: Timer-based PDCP discard functionality is used for NR
Observation 1: PDCP discard functionality is inefficient when UE does extensive pre-processing.

Proposal 2: UE shall only perform limited pre-processing of PDCP SDUs, e.g. based on some expected UL grant size, in order to ensure the efficiency of the discard functionality.
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