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1. Introduction & Background
At RAN2#97 meeting, RAN2 has agreed on duplication for CA as follow:

Agreement :

-
For DL and UL, duplication solution for CA case uses PDCP duplication to more than 1 logical channel so that the duplicated PDCP PDUs are sent over different carriers.

In RAN1 NR AH#2 meeting, the activation and deacitvtion of bandwidth part (BWP) was further discussed, and the  activation / deacitvtion methods were as shown below:
	Agreements:
· Activation/deactivation of DL and UL bandwidth parts can be
· by means of dedicated RRC signaling 
· by means of DCI (explicitly and/or implicitly) or MAC CE [one to be selected]
· FFS: by means of timer 
· FFS: according to configured time pattern



This contribution discusses cases of decision conflict between PDCP duplication activation and cell/BWP deactivation and concludes with some proposals.
2. Discussion
PDCP duplication can be used in DC, CA and BWP cases.  However, if the cell/BWP is deactivated, the UE cannot transmit any UL packets on the deactivated cell/BWP or if the PDCP duplication is activated when a cell/BWP is deactivated state, the UE cannot perform the duplication. 

When the cell/BWP is deactivated, the PDCP duplication operation should also be deactivated, likewise if the cell/BWP has not been activated, the PDCP duplication operation should also not be activated. Consequently, there may be conflict between PDCP duplication activation/ deactivation and cell/BWP activation /deactivation. Cases where such conflict may happen in both Scell and BWP scenarios:
2.1 Scell activation and deactivation
As described in fig1, PDCP PDUs of DRB1 are duplicated and mapped on LCH1 and LCH2, the LCH1 is restricted on Scell1 and the LCH2 is restricted on Scell2. There are three conflict cases between PDCP duplication activation/ deactivation and Scell activation /deactivation. 
Case1a: PDCP Duplication is the activated state while the UE receives the Scell deactivation command
In this case, the deactivation command of Scell2 may be received before the PDCP duplication deactivation command due to HARQ retransmission. 
Case1b: PDCP Duplication is the activated state while the sCellDeactivationTimer of Scell expires 
In this case, the PDCCH which will extend the sCellDeactivationTimer of Scell2 is lost, the UE consider that Scell2 is deactivated.
Case2: The state of Scell is deactivated while the UE receives the PDCP duplication activation command
In this case, PDCP duplication activation command may be received before the Scell activation command of Scell2 due to HARQ retransmission, however the network should avoid this case. 
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Figure1: PDCP duplication in CA case

For case 1a and 1b, we consider that when the cell is deactivated which PDCP duplication is operated on, the PDCP duplication operation should also be deactivated.

Proposal 1: When the last Scell which the duplicated leg is mapped on is deactivated, the PDCP duplication should be also deactivated automatically.
2.2 BWP activation and deactivation
As described in figure 2, the BWP1 on cell1 has one numerology, i.e., numerology 1, and the BWP2 and BWP3 on cell2 have two numerologies respectively i.e., numerology 1 and numerology 2. Because of LCP mapping restriction, the PDCP duplication PDU of DRB1 is mapped on the numerology 1 only, i.e., BWP1 and BWP2. The DRB2 has no LCP mapping restriction. The BWP2 and BWP3 cannot be activated at same time in R15.
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Figure2: PDCP duplication in BWP case

RAN1 had agreed DCI based with timer method was used to deactivate the BWP , we can assume that there are two conflict cases between PDCP duplication activation/ deactivation and BWP activation /deactivation, similar with Scell activation /deactivation.
Case3: PDCP Duplication is the activated state while the UE receives the BWP deactivation command

In this case, the deactivation command of BWP2 may be received before the PDCP duplication deactivation command due to HARQ retransmission or DCI missing. Or the network wants the UE to send the data or SRS for UL measurement in BWP3 temporarily.
Case4: The state of BWP is deactivated while the UE receives the PDCP duplication activation command
In this case, PDCP duplication activation command may be received before the BWP activation command of BWP2 due to HARQ retransmission, however the network should avoid this case. 
For case 3, we consider that it is possible the network wants the UE to send the data or SRS for UL measurement in BWP3 temporarily, the PDCP duplication operation should not be deactivated. 

Proposal 2: When the last activated BWP which the duplicated leg is mapped on is deactivated, the PDCP duplication should not be deactivated, but the PDCP entity should stop sending the data to the deactivated RLC buffer.
3. Conclusion
This contribution discusses cases where activation command may be received on deactivated cell/BWP and concludes with proposals:
Proposal 1: When the last Scell which the duplicated leg is mapped on is deactivated, the PDCP duplication should be also deactivated automatically.
Proposal 2: When the last activated BWP which the duplicated leg is mapped on is deactivated, the PDCP duplication should not be deactivated, but the PDCP entity should stop sending the data to the deactivated RLC buffer.
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