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1. Introduction

In the email discussion [97bis#13][NR] Control of UL PDCP duplication [1], the majority of companies think that dynamic control of UL PDCP duplication should be supported. 

In this contribution, we further discuss details about the dynamic control of UL PDCP duplication.
2. Discussion

Although operating UL PDCP duplication consumes double UL resources for transmitting both original PDCP PDUs and duplicate PDCP PDUs, UL PDCP duplication is beneficial in some conditions, e.g. the UE is in cell edge, for fulfilling URLLC requirement. In case the PDCP duplication is needed, UL resource consumption is inevitable due to reliable transmission. Therefore, in order to save UL resources, if UL PDCP duplication is not needed, the network should deactivate UL PDCP duplication for saving resources. In the following, we discuss UE behaviours upon activation and deactivation of UL PDCP duplication.
1.1 PDCP duplication switch from deactivation to activation
During the deactivation of UL PDCP duplication, the PDCP PDUs may be transmitted on a single carrier with good radio quality. When the network detects the radio link becomes poor (based on e.g. measurement report), it will indicate the UE to activate UL PDCP duplication. In fact, it is not possible that UL PDCP duplication is activated immediately when radio quality becomes poor, i.e. there is a reaction time between detection of radio quality and activation of UL PDCP duplication. During the reaction time, the UE may have generated several PDCP PDUs transmitted with lower reliability. The scenario could be illustrated in Figure 1.
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Figure 1: Timeline of activation of PDCP duplication.

According to [2], activation of UL PDCP duplication was also discussed. It proposed that the activation of duplication applies to new PDCP PDUs and last N transmitted PDCP PDUs for UM mode. The concept of the Proposal 2 in [2] could be illustrated in Figure 2. In the Figure 2, it is assumed that N is set to three so that activation of UL PDCP duplication applies to last three transmitted PDCP PDUs. In this case, it is not necessary to duplicate and transmit again the PDCP PDU#2. 
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Figure 2: Illustration of Proposal 2 in [2].

Compared with [2], it seems better to duplicate and transmit again those PDCP PDUs transmitted within such reaction time in order to promise reliability for transmission of those PDCP PDUs. 
Proposal 1:  UL PDCP duplication should be applied to the PDCP PDUs transmitted within a period before activation of UL PDCP duplication. 
Proposal 2:  The period for applying UL PDCP duplication before activation of UL PDCP duplication can be configured by the network. How to indicate the period is FFS.
1.2 PDCP duplication switch from activation to deactivation
On the other hand, when the network detects the radio link becomes good, it will indicate the UE to deactivate the PDCP duplication. Similarly, it is not possible that UL PDCP duplication is deactivated immediately when radio quality becomes good, i.e. there is a reaction time between detection of radio quality and deactivation of PDCP duplication. During the reaction time, the UE may have generated several duplicate PDCP PDUs waiting for transmission. In fact, it is not needed to waste resources for transmission of duplicate PDCP PDUs.
In order to avoid unnecessary transmission of duplicate PDCP PDUs, the UE should perform re-establishment procedure on the RLC entity associated with a leg transmitting duplicate PDCP PDUs to discard those pending duplicate PDCP PDUs.
Proposal 3:  Deactivation of UL PDCP duplication should trigger RLC re-establishment procedure on the RLC entity associated with a leg transmitting duplicate PDCP PDUs.
3. Conclusion

In this contribution, we propose the following:
Proposal 1:  UL PDCP duplication should be applied to the PDCP PDUs transmitted within a period before activation of UL PDCP duplication.
Proposal 2:  The period for applying UL PDCP duplication before activation of UL PDCP duplication can be configured by the network. How to indicate the period is FFS.
Proposal 3:  Deactivation of UL PDCP duplication should trigger RLC re-establishment procedure on the RLC entity associated with a leg transmitting duplicate PDCP PDUs.
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For example, N = 3.








