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Introduction
[bookmark: _Ref178064866]In this contribution, we considering the impacts of PDCP duplication on PDCP SDU discard procedure. 
Discussion
According to the latest TS 38.323 [2], a PDCP SDU can be discarded based on one of the trigger events: 
(1) The discardTimer expires for the corresponding PDCP SDU.
(2) The successful delivery of a PDCP SDU is confirmed by PDCP status report.
If a PDCP entity discards a PDCP SDU/PDU due to the above trigger events and if the discard PDCP PDU has been submitted to lower layer, it will indicate the RLC entity to discard the corresponding RLC SDU. For a PDCP entity corresponding to RLC AM without duplication, considering that each PDCP PDU is only delivered to a RLC entity, if the PDCP entity receives an indication of successful delivery of a PDCP PDU, it can discards the corresponding PDCP SDU along with the PDCP PDU. For this case, it is a common sense that a discard indication does not need to be indicated to lower layer for that the RLC SDU has already been discarded by the AM RLC entity when it is positively acknowledged by a RLC STATUS report received from its peer entity. 
For a PDCP entity corresponding to RLC AM with duplication, each PDCP PDU is delivered to both of the RLC entities when duplication is enabled. The data from the two duplicate RLC entities will be delivered via two different Cells or Cell groups to the receiver. Considering that the available resource of the two Cells or Cell groups is different, the data rate of the two duplicate RLC entities may be different too. So, a PDCP PDU is delivered successfully via one RLC entity may still be buffered in the other RLC entity. Transmitting the PDCP SDU that successfully delivered via one RLC entity on the other RLC entity will lead to the wastage of radio resource. So, we should avoid such case as much as possible. 
Observation: In PDCP duplication, transmitting the PDCP SDU that successfully delivered via one RLC entity on the other RLC entity will lead to the wastage of radio resource.
So, when the PDCP entity receives an indication of successful delivery of a PDCP PDU from one of the RLC entities, if the corresponding PDCP SDU has not been discarded, it should discard the PDCP SDU along with the PDCP PDU (if any) and indicate a discard indication to the other RLC entity, as showed in Fig.1(a). If the corresponding PDCP SDU has already been discarded, e.g., because of discardTimer expires, PDCP entity does nothing for that PDCP has already send a discard indication to the RLC entities when discardTimer expires, as showed in Fig.1 (b).
So, when the other RLC entity receives the indication it can discard the indicated RLC SDU (i.e., PDCP PDU) if neither the RLC SDU nor a segment thereof has been submitted to the lower layers as described in [3]. With this mechanism, UE can avoid transmit the PDCP PDU that has been successfully received by the receiver. So, it can reduce power consumption and save radio resource.


（a）the indicated PDCP SDU is buffered


（b）the indicated PDCP SDU is not buffered
Fig.1 PDCP SDU discards procedure for PDCP duplication
Proposal 1: For PDCP duplication, when the PDCP entity receives an indication of successful delivery of a PDCP PDU from one of the RLC entities, if the corresponding PDCP SDU is not discarded, it should discard the PDCP SDU along with the PDCP PDU (if any) and indicate the discard indication to the other RLC entity.
[bookmark: _Toc461458331][bookmark: _Toc462928355][bookmark: _Toc463031761][bookmark: _Toc469997098][bookmark: _Toc471511994][bookmark: _Toc471522471]Conclusion
In summary, based on the discussion in Section 2 we have the following observation and proposal:
Observation: In PDCP duplication, transmitting the PDCP SDU that successfully delivered via one RLC entity on the other RLC entity will lead to the wastage of radio resource.
Proposal 1: For PDCP duplication, when the PDCP entity receives an indication of successful delivery of a PDCP PDU from one of the RLC entities, if the corresponding PDCP SDU is not discarded, it should discard the PDCP SDU along with the PDCP PDU and indicate the discard indication to the other RLC entity.
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Annex Text proposal
[bookmark: _Toc477873865][bookmark: _Toc478029701][bookmark: _Toc486851294]5.3	SDU discard
When the discardTimer expires for a PDCP SDU, or the successful delivery of a PDCP SDU is confirmed by PDCP status report, the transmitting PDCP entity shall discard the PDCP SDU along with the corresponding PDCP Data PDU. If the corresponding PDCP Data PDU has already been submitted to lower layers, the discard is indicated to lower layers.
For SRBs, when upper layers request a PDCP SDU discard, the PDCP entity shall discard all stored PDCP SDUs and PDCP PDUs.
[bookmark: _GoBack]For PDCP duplication, when the PDCP entity receives an indication of successful delivery of a PDCP PDU from one of the RLC entities, if the corresponding PDCP SDU is not discarded, it should discard the PDCP SDU along with the PDCP PDU (if any) and indicate the discard indication to the other RLC entity.
NOTE:	Discarding a PDCP SDU already associated with a PDCP SN causes a SN gap in the transmitted PDCP Data 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.
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