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1 Introduction

At RAN2#98, it was agreed that

Agreements for duplication in CA case
1
Duplication on a single carrier will not be supported
2
RRC configured mapping of the 2 duplicate LCHs to different carriers will be supported (One carrier cannot have both of the duplicate LCHs mapped to it)
3
Duplicated PDCP PDUs are submitted to two different RLC entities
NR Adhoc#2 meeting, it is agreed that
Agreements:

1:
In CA, after the duplication is deactivated, the logical channel to carrier mapping restriction is not applied. UE sends new data via one specified logical channel.

FFS Whether RLC transmissions of the second leg are continued - to be concluded in stage 3 UP.

In this contribution, we discuss the stage-3 details on what is the PDCP operation for UL packet duplication, for both CA and DC cases. RLC operation is provided in [1].
2 Discussion
2.1 Duplication Activation

When duplication is activated, it is straightforward to make use of the two ‘legs’ to deliver the packets which have not been delivered successfully. For PDCP layer,

· It is supported that “indication of successful delivery of PDCP PDUs” can be provided by RLC layer if RLC AM is used.

· For RLC UM, there is no such indication like in RLC AM, since anyway HARQ delivery is not reliable enough.

Therefore, considering the SDUs reside at PDCP layer, i.e., of which the discard timer has not expired yet

· For RLC AM, only the ones for which NO ARQ ACKs have been received need to be duplicated;

· For RLC UM, all the PDCP SDUs may benefit from duplicated transmission;

In order to implement it, and considering the PDCP discard operation definition in TS 38.323

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.
A straightforward solution is to add “successful delivery of a PDCP PDU has been indicated by lower layer” as one trigger of PDCP SDU discard option, considering which has already include the RLC SDU discard operation.

Proposal 1 When successful delivery of a PDCP PDU has been indicated by lower layer, it triggers PDCP discard operation.
Proposal 2 When UL duplication is activated, PDCP layer duplicates PDCP data PDUs which have not been discarded yet.
2.2 Duplication Deactivation

For duplication deactivation, it is clear that for CA, only one ‘leg’ would be left for further new packet delivery. But for DC, although for SRB, it is clear that only one ‘leg’ would be used like CA, it is FFS for DRB, after duplication deactivation, whether to use

· Alt1: Legacy LTE threshold based solution, i.e., both paths can be used if above the threshold (ul-DataSplitThreshold);

· Alt2: CA / SRB like duplication deactivation scheme, i.e., only path would be selected;

Considering that legacy LTE threshold based solution is mainly design under the Rel-12 DC framework which is to achieve throughput maximization, yet duplication based transmission is to serve another type of QoS requirement, i.e., robustness maximization, it would be strange to use the same bearer to serve two different QoS requirement. Therefore, it would be preferred to reuse the same criterion for duplication DRB in DC case, like CA-based duplication and duplication SRB in DC case.

Proposal 3 When UL duplication is deactivated, UE sends new data via one logical channel. 
When duplication is deactivated, it is straightforward that the RLC SDUs that has not been delivered yet can be removed from RLC buffer to avoid creating interference due to redundant transmission, which can be implemented by RLC layer SDU discard procedure.

Proposal 4 When UL duplication is deactivated, PDCP indicates SDU discard operation to the deactivated logical channel.
3 Conclusion
Based on the discussion in section 2 we propose:
Proposal 1
When successful delivery of a PDCP PDU has been indicated by lower layer, it triggers PDCP discard operation.
Proposal 2
When UL duplication is activated, PDCP layer duplicates PDCP data PDUs which have not been discarded yet.
Proposal 3
When UL duplication is deactivated, UE sends new data via one logical channel.
Proposal 4
When UL duplication is deactivated, PDCP indicates SDU discard operation to the deactivated logical channel.
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