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Introduction
[bookmark: _Ref178064866]In this contribution, we show our view on the remaining issues for the PDCP duplication. 
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When performing the duplication of the PDCP PDUs
In RAN2#101 meeting, RAN2 made the agreement that the PDCP entity transmits duplicated PDCP PDU only when requested by lower layers, as in legacy LTE. However, there are some different understanding on when to submit the duplicated PDCP PDU to the RLC entity.
We think that the companies consider two options as shown below:
· Option 1. The PDCP entity submits the duplicated PDCP PDU to both RLC entities when requested by one of RLC entities.
· Option 2. The PDCP entity submits the duplicated PDCP PDU to the RLC entity that requests submission.

For the Option 2, the PDCP entity should manage the buffer for the duplicated PDCP PDU since the PDCP entity submits the duplicated PDCP PDU to the two RLC entities at different time. Then, we think that the Option 2 increases the complexity as follows:
· When calculating the data available for transmission, the PDCP entity needs to indicate different data available for transmission to each lower layer. This is because the PDCP entity should consider the PDCP PDUs not submitted to the one of the RLC entities. 
· In current specification, only one PDCP state variable, i.e., TX_NEXT, is considered since the PDCP entity sequentially transmits the PDCP PDUs. However, if the PDCP entity submits the duplicated PDCP PDU at different time, the new state variable may need to be introduced to identify/manage the duplicated PDCP PDUs not submitted to one of the RLC entities.
Moreover, the same issue was treated in NR, and RAN2 made the agreement that the PDCP modelling assumes that the submission to different RLC entity is done at the same time and a same PDCP data volume is indicated to both MAC entities.
On the other hand, the Option 1 does not have to manage the buffer for the duplicated PDCP PDU and does not need to introduce a new state variable. Thus, the additional complexity is negligible. Thus, we prefer to go for the Option 1. 
Proposal 1. The PDCP entity submits the duplicated PDCP PDU to both RLC entities when requested by one of RLC entities.

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.
Proposal 2. 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.

Out-of-order delivery in RLC
In RAN2#100 and RAN2#101 meeting, some companies suggest introducing the out-of-order delivery (hereinafter OOD) in RLC. In our view, there is no reason to introduce the OOD functionality. 
In RAN1#90bis meeting, it is agreed that the HRLLC should target the requirement of 10-4 error probability in transmitting a layer 2 PDU of 32 bytes within 10 ms. Considering this agreement, in RAN2#101 meeting, the contribution [1] explained that the reliability and latency requirements can be fulfilled using sTTI. Consequently, the OOD in RLC does not need to be introduced to meet the HRLLC requirements. 
Proposal 3. Out-of-order delivery is not supported in RLC.

Usage of the ul-DataSplitDRB-ViaSCG for PDCP duplication
The ul-DataSplitDRB-ViaSCG is introduced for the DC. This parameter indicates whether the PDCP entity transmits PDCP PDUs via SCG or not. However, this parameter can only be used for the DC. In other words, this parameter cannot be used for the CA PDCP duplication. Therefore, a new parameter is needed to indicate the primary leg and the secondary leg for PDCP duplication. 
Proposal 4. For PDCP duplication, a new parameter is introduced for indicating the primary leg and the secondary leg.
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In this contribution, we discuss some issues for PDCP duplication. And we propose following proposals:
Proposal 1. The PDCP entity submits the duplicated PDCP PDU to both RLC entities when requested by one of RLC entities.
Proposal 2. 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.
Proposal 3. Out-of-order delivery is not supported in RLC.
Proposal 4. For PDCP duplication, a new parameter is introduced for indicating the primary leg and the secondary leg.
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