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1 Introduction
Duplication of data has been introduced in NR as a means to improve reliability of data transmission with low latency requirements [1]. Duplication can be dynamically controlled with the use of MAC CEs. In this paper we study the reliability requirements of the MAC CE that controls duplication and propose a mechanism by which the MAC CE would meet these requirements.
2 Discussion
Duplication is to be activated when single link transmission is not expected to meet the reliability requirements of the data being transmitted within the constraints of its latency requirement. If the MAC CE for duplication activation is delayed or lost, the corresponding uplink transmissions over this affected duration will not meet its reliability requirements. Therefore it is essential that the MAC CE for duplication activation is transmitted with at least the same (or higher) reliability as the corresponding data transmissions
On the other hand, duplication is to be deactivated when the single link performance is expected to meet the reliability requirement of the data transmitted. As such, if the MAC CE for duplication deactivation is delayed or lost, there is no impact to the reliability of the data transmitted. The only impact is an increased resource usage over this affected period, as the data will be needlessly transmitted multiple times.
Observation 1: To meet the reliability requirement of URLLC data, the Duplication Activation/Deactivation MAC CE also needs to meet or exceed the same reliability requirement.
The reliability of the Duplication Activation/Deactivation MAC CE is down to the performance of the downlink HARQ operation. Unlike the uplink HARQ operation for which the feedback is transmitted over a reliable control channel (PDCCH), the downlink HARQ feedback is transmitted using the PUCCH which has not been designed for ultra-reliable operation. An unreliable feedback mechanism increases the probability of the UE losing the MAC CE, which would result in a degradation of the reliability of the transmitted data. 
Downlink data reliability has been improved over the HARQ performance with the use of duplication. This method can also be employed to improve the reliability of the Duplication Activation/Deactivation MAC CE. The gNB could transmit multiple copies of the MAC CE to the UE. Duplication could take place with both time and frequency diversity to improve the MAC CE reliability.
Observation 2: Downlink duplication can be used to ensure that the Duplication Activation/Deactivation MAC CE meets or exceeds the reliability requirement of URLLC data.
Proposal 1: Multiple copies of the Duplication Activation/Deactivation MAC CE can be sent by the gNB to the UE.
A simple way by which the UE can handle multiple copies of the Duplication Activation/Deactivation MAC CE is to ignore those MAC CEs that instruct actions that have already been taken earlier. The text proposal in Section 4 for the PDCP specification [2], details the UE behaviour required to handle multiple copies of the MAC CE.
Proposal 2: If the UE receives a duplication MAC CE command that is the same as the current duplication state for a DRB, the command is ignored.
3 Conclusion
In this contribution, we have taken a closer look at the reliability requirements of the duplication control MAC CE and observe that:
Observation 1: To meet the reliability requirement of URLLC data, the Duplication Activation/Deactivation MAC CE also needs to meet or exceed the same reliability requirement.
Observation 2: Downlink duplication can be used to ensure that the Duplication Activation/Deactivation MAC CE meets or exceeds the reliability requirement of URLLC data.
Based on these observations, we propose that:
Proposal 1: Multiple copies of the Duplication Activation/Deactivation MAC CE can be sent by the gNB to the UE.
[bookmark: _Ref510690459]Proposal 2: If the UE receives a duplication MAC CE command that is the same as the current duplication state for a DRB, the command is ignored.
4 Text Proposal for 38.323
5.12	Activation/Deactivation of PDCP duplication
At reception of an indication to activate the PDCP duplication from lower layers, the receiving PDCP entity shall:
-	if pdcpDuplication is configured and not activated:
-	set pdcpDuplication to activated.
-	else:
-	ignore the indication.
At reception of an indication to deactivate the PDCP duplication from lower layers, the receiving PDCP entity shall:
-	if pdcpDuplication is configured and activated:
-	set pdcpDuplication to not activated.
-	else:
-	ignore the indication.
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