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Introduction
[bookmark: _Ref178064866]This document discusses remaining issues on packet duplication from the PDCP point of view
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PDCP discard indication 
In AM DRB, the PDCP entity receives an indication of successful delivery from the lower layer entity if a PDCP PDU is successfully transmitted. However, when packet duplication is enabled, the PDCP entity submits the duplicated PDCP PDUs via two RLC entities. And then, the PDCP entity respectively receives two indications of successful delivery for duplicated PDCP PDUs from two RLC entities at a different time.
If the PDCP entity receives an indication of successful delivery for a PDCP PDU from one RLC entity, the duplicated PDCP PDU transmitted to the other RLC entity would be outdated PDCP PDU. This is because the duplicated PDCP PDU is already transmitted to the receiving side. Even though the outdated PDCP PDU is transmitted, it will be discarded in receiving side. Thus, the transmission of outdated PDCP PDU is not needed.
To prevent the transmission of the outdated PDCP PDU, it is proposed that, when receiving an indication of successful delivery of a PDCP PDU from one of a RLC entity, the PDCP entity provides the discard indication for the duplicated PDCP PDU to the other RLC entity. 
However, it should be noted that the PDCP entity shall keep the PDCP SDU even if the successful delivery is confirmed by one of the RLC entity associated with the PDCP entity. This is because the successful delivery of the RLC entity does not guarantee the successful re-assembly in receiving PDCP entity due to, e.g. header decompression failure. The PDCP entity shall discard the PDCP SDU only when the discard timer expires or PDCP status report is received, same as current specification.
Proposal1. In AM DRB with packet duplication, when receiving an indication of successful delivery of a PDCP PDU from one of a RLC entity, the PDCP entity still keeps the PDCP SDU but provides the discard indication for the duplicated PDCP PDU to the other RLC entity.

Retransmission with duplication
The PDCP entity performs retransmission in two cases; PDCP re-establishment and PDCP data recovery. In the PDCP re-establishment, PDCP SDUs are retransmitted, and, in the PDCP data recovery, PDCP PDUs are retransmitted. The SDUs or PDUs that are retransmitted are SDUs or PDUs whose successful delivery has not been confirmed by lower layers.
As explaining above, when the packet duplication is enabled, there are two lower layer entities configured for the PDCP entity. Then, it is possible that only one of them confirms the successful delivery while the other has not. In this case, it is obvious that the corresponding PDCP SDU or PDU is successfully delivered (at least for one leg), and thus retransmission of the PDCP SDU or PDU is not needed.
Proposal2: If packet duplication is enabled, the PDCP entity performs retransmission of PDCP SDU or PDU at PDCP re-establishment or PDCP data recovery only when successful delivery of the PDCP SDU or PDU has not been confirmed by any of the lower layer entities.

Duplication of PDCP Control PDU
It has not been discussed yet whether duplication is applicable for PDCP Control PDU or not. So far, only PDCP Data PDU is considered.
However, considering that the purpose of packet duplication is to increase the reliability of packet transmission, there is no reason not to apply the packet duplication to PDCP Control PDU. 
One issue that may be considered is that the receiving PDCP entity could receive PDCP Control PDU with duplication, and the receiving PDCP entity cannot detect the duplication of the PDCP Control PDU due to absence of PDCP SN. However, we think duplicate reception of PDCP Control PDU does not cause any problem to PDCP operation with following reasons:
· If same PDCP status report is received twice, the PDCP entity can identify that this is duplication as the FMS and BITMAP are same.
· If same ROHC feedback is received twice, the ROHC compressor can identify that this is duplication as all fields are same. Even if the ROHC compressor treats it as a new ROHC feedback, it increases the credibility of the ROHC context in the ROHC decompressor, and makes fast transition to more reliable operation mode. It does not cause any problem in ROHC operation.
Therefore, we think packet duplication can also be applied to PDCP Control PDU.
Proposal3: Packet duplication is also applied to PDCP Control PDUs.
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In this contribution, we have some views on packet duplication. And we propose following proposals:
Proposal1. The PDCP entity indicates the discard indication for outdated PDCP PDU.
Proposal2: If packet duplication is enabled, the PDCP entity performs retransmission of PDCP SDU or PDU at PDCP re-establishment or PDCP data recovery only when successful delivery of the PDCP SDU or PDU has not been confirmed by any of the lower layer entities.
Proposal3: Packet duplication is also applied to PDCP Control PDUs.


