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Introduction      
Some of the objectives regarding Study on NR Industrial Internet of Things are presented as follows:
                      L2/L3 enhancements:
a) [bookmark: _Hlk524312897][bookmark: _Hlk524312950]Data duplication and multi-connectivity enhancements, including (RAN2/RAN3):
i) Resource efficient PDCP duplication e.g. coordination between the nodes for PDCP duplication activation and resource efficiency insurance, avoiding unnecessary duplicate transmissions etc.
ii) 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.







In this contribution, we aim to analyse enhancement required to enable resource efficient PDCP duplication 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Discussion  
Right now, RAN1 is studying to fulfil the target of 99,9999% communication service availability. However, in [1], the strictest KPI regarding communication service availability is up to 99,999999%. So PDCP duplication with implementation of DC and/or CA is pursued. However, the main issue related to PDCP packet duplication with DC and/or CA implementation is that when it is implemented, the spectrum resource efficiency is quite low. From our point view, if the communication quality of the IIOT service is good enough, the PDCP packet duplication should be deactivate. On the other hand, if the communication quality of the IIOT service is found to be distorted, PDCP packet duplication should be activated. 
As presented in current Rel-15 RRC specification, whether or not an uplink SRB/DRB is allowed to be duplicated depends on the presence of the field ’pdcp-Duplication’. The Boolean value of the indicates whether or not the RRC activates it. Furthermore, according to [2], PDCP duplication for DRB could be further activated/deactivated by the downlink MAC CE consisting of a dedicated LCID and a bitmap. The activation/deactivation implementation could be triggered by various measurement results or feedback from the receiver, such as:
· Mobility status
· ACK/NACK status
· NR SRS
· BLER
Although the processing of downlink MAC CE is much faster than RRC configuration, but it might still not meet the requirement of the URLLC data transmission. Further Enhancements could be made. For example, the gNB configures UE with conditions of PDCP activation/deactivation. After such condition is met, the UE could send a uplink MAC CE to the gNB to trigger the UL PDCP activation/deactivation. Then UE could trigger the UL data duplication itself, without receiving downlink data duplication MAC CE from the gNB. So, RAN2 is kindly asked to discuss mechanism enhancements to enable further faster PDCP activation/deactivation. 
Proposal: RAN2 is kindly asked to discuss mechanism enhancement, such as allowing UE to send a MAC CE to the gNB to trigger the UL PDCP activation/deactivation and then trigger the UL data duplication itself, to enable further faster PDCP activation/deactivation. 

Conclusion
In this contribution, observations and proposals presented as follows are made.
[bookmark: _GoBack]Proposal: RAN2 is kindly asked to discuss mechanism enhancement, such as when the condition is met, UE is allowed to send a uplink MAC CE to the gNB to trigger the UL PDCP activation/deactivation and then trigger the UL data duplication itself to enable further faster PDCP activation/deactivation. 
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