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1. Introduction & Background
At RAN2#98 there was agreement on which entity is control of the activation/deactivation PDCP duplication. And following agreements were reached:

	Agreements

1
UL PDCP duplication is configurable per DRB and, for NR-NR DC case, per SRB.

FFS whether the initial state of the UL PDCP duplication (duplication active or not active and if not active which leg is used) is a default or whether the initial state can be signalled by RRC

2
RAN2 will attempt to define at least one mechanism to start/stop PDCP duplication more quickly and with less signalling overhead compared to RRC reconfiguration.


	Agreement

=>
MAC CE approach will be used for control of UL duplication. Optimisations to reliability of the MAC CE will not be introduced for this mechanism. No optimisations or additional interactions between network nodes are introduced for this mechanism.


But, after reception of PDCP activation/deactivation command, the mechanism of PDCP duplication activation/deactivation did not addresses the following questions:

· When did the duplication begin

· How long the duplication shall continue?

· From which PDCP PDU duplication shall begin?
This contribution will discuss the above three questions.
2. Discussion
We understand that activation of PDCP duplication may apply to all PDCP PDUs that are still in buffers (including low layer buffers) and also to all new PDCP PDUs. 
A simple answer all above questions is: 
· after reception of activation command from MAC CE, UE begins duplication all new PDCP PDUs and all other PDCP PDUs still in buffers, regardless if those PDCP PDUs have already been transmitted or not.

· UE continue duplication until all PDCP PDUs are transmitted, then UE deactivates PDCP duplication

This way of activation/deactivation of PDCP duplication has the following drawbacks :

· In case of AM mode, UE may unnecessarly duplicate some PDCP PDUs that are already been transmitted, but there ACKs are just been delayed. And unnecessary duplication of last N transmitted PDCP PDUs in case of UM mode
· UL Radio resource waste, e.g. the duplication was activated when the UE was under weak coverage then move to cell with radio signal is sufficiently good. In such case the duplication is no longer necessary.
· Lack of dynamicity : network should be able to precisely activate/deactive PDCP PDUs duplication according to network resource. 
Observation 1: Network should be able to precisely activate/deactivate PDCP duplication, avoid unnecessary PDCP duplication and UL radio resource waste. 
Alternative to the above PDCP activation/deactivation solution to dynamically activate/deactivate PDCP duplication, avoid unnecessary PDCP duplication and UL radio resource waste may be to consider applying an activation/deactivation: start/stop PDCP SN and/or timer.
· Applying PDCP duplication start/stop PDCP SN
In AM mode when activating PDCP duplication, the network can specically activate the duplication from the SN of PDCP PDUs that have not been successfully received. UE does not need to duplicate all PDCP PDUs  that are still in the buffers awaiting acknowledgment from lower layers.

Likewise, in UM mode the MAC CE can activate the duplication from the last received PDCP PDU SN.  UE does not need to duplicate all the last transmited PDCP PDUs.
Observation 2: Activation/deactivation of  PDCP duplication based on PDCP PDU SN can avoid unnecessary PDCP PDUs duplication
· Applying PDCP duplication activation/deactivation timer
Using an activation/deactivation timer, the network can dynamicaly activate/deactivate PDCP duplication with less signaling on Uu interface.  
In case of redaio resource constraint the network can use the timer to dynamically schedule PDCP duplication among different UEs to avoid network congestion.
Observation 3: Applying timer the network can dynamically schedule the activation/deactivation PDCP duplication with less signaling.

Proposal 1: Activate/deactivate  PDCP duplication by using PDCP PDUs SN and/or activation/deactivation timer. 
3. Conclusion
This contribution discusses PDCP duplication activation/deactivation mechanism and concludes with observation and proposals as follows:
Observation 1: Network should be able to precisely activate/deactivate PDCP duplication, avoid unnecessary PDCP duplication and UL radio resource waste. 
Observation 2: Activation/deactivation of  PDCP duplication based on PDCP PDU SN can avoid unnecessary PDCP PDUs duplication

Observation 3: Applying timer the network can dynamically schedule the activation/deactivation PDCP duplication with less signaling.

Proposal 1: Activate/deactivate  PDCP duplication by using PDCP PDUs SN and/or activation/deactivation timer. 
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