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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]At 3GPP RAN#80 meeting, a new SI “Study on NR Industrial Internet of Things (IoT)” was approved and updated in RAN#81[1]. One of the objectives is as below:
	1) L2/L3 enhancements:
a) [bookmark: _Hlk524312897][bookmark: _Hlk524312950]Data duplication and multi-connectivity enhancements, including (RAN2/RAN3):
i) [bookmark: OLE_LINK6][bookmark: OLE_LINK7]Resource efficient PDCP duplication e.g. coordination between the nodes for PDCP duplication activation and resource efficiency insurance, avoiding unnecessary duplicate transmissions etc.
ii) [bookmark: OLE_LINK19][bookmark: OLE_LINK20]PDCP duplication with more than 2 copies leveraging (combination of) DC and CA, whereupon data transmission takes places from at most two nodes: assessment of the gains, and if beneficial, study the associated solutions. 
iii) Potential impacts of higher layer multi-connectivity as studied by SA2.



This contribution discusses the resource efficiency when PDCP duplication is applied. In the SI, coordination between the nodes for PDCP duplication activation is within the RAN3 scope. This contribution focuses on RAN2 scope.
Discussion
PDCP duplication is introduced in Rel-15 for reliability enhancement in higher layer. NR Rel-15 PDCP duplication has below basic features:
· Support 2-leg CA duplication and 2-leg DC duplication.
· PDCP duplication is configured in RRC. SRB is activated after configuration, and the initial activation/deactivation state of DRB is configured by RRC signalling.
· DRB PDCP duplication is activated/deactivated by MAC CE.
· PDCP indicates AM RLC entity to discard the duplicated data PDU if the successful delivery of a PDCP Data PDU is confirmed by another RLC entity of the two associated AM RLC entities.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]In NR Rel-15, all PDCP PDUs of the same RB should be duplicated when duplication is activated, and   only PDCP data duplicate in AM mode can be discard when ACK is received in one leg. Resource efficient PDCP duplication is an important issue in IIoT because PDCP duplication will be widely used for Ultra Reliability services. 
Resource efficient PDCP duplication could be considered from several aspects.
1. Fine granularity duplication, such as per packet duplication
It should be possible to monitor the duplication at packet level. 
Generally speaking, the flows mapped to the same DRB should have the same QoS characteristics. It is not necessary to differentiate the packet priority within one DRB due to QoS requirement. However, UE could consider to only duplicate the packets experiencing some special condition. For example, during PDCP data recovery, only those recovered packets are duplicated. Another example is to duplicate the packets retransmissions only (upon receiving ARQ-NACK). This is particularly justified by the recurring IIoT requirement across multiple use cases in [3]: “Single packet error may be tolerable, but two consecutive packet errors may lead to significant damage (financial, etc)”.
2. Discard redundant duplicate more efficiently
Currently, only PDCP data duplicate in AM mode can be discarded because PDCP layer can only receive the feedback from the RLC AM entity due to RLC ARQ.
To improve the resource efficiency, we can study from below aspects:
- Inter-layers interaction for PDCP learning the successful transmission timely. For example, HARQ-ARQ interaction could be considered. The method of ACK feedback for data in UM mode could be considered too.
- Enhancement of RLC feedback and PDCP feedback. For example, study the possibility that RLC status report takes into account the successful PDU reception on the other RLC entity (of the other leg) via PDCP. Or consider the PDCP status report enhancement for redundant packet discarding.
3. Fast activation/deactivation
Fast activation/deactivation mechanism could be considered. L1 signalling can be considered as a complement activation/deactivation. Another direction is UE autonomous way for duplication activation/deactivation.

[bookmark: _GoBack]Proposal: Consider the Resource efficient PDCP duplication from below aspects:
· Fine granularity duplication, such as per packet duplication
· Discard redundant duplicate more efficiently
· Fast activation/deactivation
Conclusion
This contribution discusses possible methods for resource efficient PDCP duplication. We can study the details after discussion on the basic direction.
Proposal: Consider the Resource efficient PDCP duplication from below aspects:
· Fine granularity duplication, such as per packet duplication
· Discard redundant duplicate more efficiently
· Fast activation/deactivation
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