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1. Introduction
In RAN2 #98 meeting, RAN2 had agreed the mechanism of SCell activation/deactivation (as in LTE) could be supported for NR CA.
RAN2 #98 agreements for SCell activation/deactivation [1]
1. Activation/deactivation is supported for NR CA

2. As in LTE, Activation/deactivation is controlled per CC by explicit indication and implicit mechanism for NR CA

3. Configuration of implicit deactivation mechanism is per CC for NR CA
On the other hand, PDCP duplication activation/deactivation controlled per DRB by MAC CE was agreed at last meeting. 
RAN2 NR Adhoc#2 agreements for PDCP duplication activation/deactivation [2]
1. MAC CE enables per DRB control of activation/deactivation of packet duplication for DRBs with packet duplication configured by RRC.
2. For activation/deactivation MAC CE contains a bitmap corresponding to DRBs configured with duplication.  
Since the state of SCell activation/deactivation and the state of PDCP duplication activation/deactivation may affect each other, this document discusses the corresponding issues.
2. Discussion
In NR, PDCP duplication is introduced to achieve reliability. For both legs of a DRB configured with PDCP duplication in CA, one leg may be mapped to SCell(s). If all SCell(s) for the leg are deactivated, the data could not be transmitted successfully. It may cause the problem of buffer overflow.  Hence, the SCell(s) mapped to a leg of a DRB configured with PDCP duplication in CA should be activated when the network activates PDCP duplication of the DRB. 
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Figure 1 
Observation 1: The SCell(s) mapped to a leg of a DRB configured with PDCP duplication in CA should be activated when the network activates PDCP duplication of the DRB.

There are two options to activate the SCell(s) for PDCP duplication in CA:
· Option 1 – Transmit one MAC CE to activate PDCP duplication and the other MAC CE to activate the SCell(s) for the PDCP duplication.
In Option 1, the SCell(s) is activated by the SCell activation/deactivation MAC CE and PDCP duplication is activated by the MAC CE for activating PDCP duplication, independently. The drawback of this option is signaling overhead due to transmitting two MAC CEs.
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Figure 2: An example of option 1
· Option 2 – Transmit one MAC CE to activate both PDCP duplication and the corresponding SCell(s) for PDCP duplication.
Since it does not make sense to activate PDCP duplication but not activate the corresponding SCell(s) for PDCP duplication, the UE could activate the SCell(s) for PDCP duplication upon reception of the MAC CE for activating PDCP duplication. In other words, the network can only transmit one MAC CE to activate PDCP duplication, then the corresponding SCell(s) is implicitly activated. Comparing to the option 1, the advantage of the option 2 is to reduce signaling overhead. Therefore, the option 2 is preferred.
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Figure 3: An example of option 2
Proposal 1: The UE should activate the SCell(s) mapped to a leg of a DRB configured with PDCP duplication in CA upon reception of the MAC CE for activating PDCP duplication of the DRB.
On the other hand, it is also needed to consider the other scenario that all SCell(s) for a leg of a DRB are deactivated while PDCP duplication of the DRB is still activated. The same problem as last scenario, if all the SCell(s) are deactivated (implicitly or explicitly), the data could not be transmitted successfully. Thus, PDCP duplication should be deactivated accordingly. 
In this case, if the SCell(s) is explicitly deactivated by the network, e.g. by the SCell activation/deactivation MAC CE, the network could transmit another MAC CE to deactivate PDCP duplication which is similar to the option 1 mentioned above.  However, if the SCell(s) is implicitly deactivated, e.g. by the sCellDeactivationTimer, the UE does not inform the updated SCell activation/deactivation status to the network. Therefore, the network may not exactly know when the SCell(s) is deactivated. The possible mismatch problem may occur, so the network may delay to transmit (or not transmit) the MAC CE for deactivating PDCP duplication.
The consistent solution could be similar to the option 2 mentioned above, no matter all the SCell(s) for at least a leg of a DRB is deactivated implicitly or explicitly, the UE should deactivate PDCP duplication of the DRB. The advantages of this are not only reducing signaling overhead, but also avoiding buffer overflow if the network delays to transmit (or not transmit) the MAC CE for deactivating PDCP duplication.  
Proposal 2: The UE should deactivate PDCP duplication of a DRB when all SCell(s) for at least a leg of the DRB is deactivated.

3. Conclusion
Based on the analysis of this document, we have following observation and proposals:
Observation 1: The SCell(s) mapped to a leg of a DRB configured with PDCP duplication in CA should be activated when the network activates PDCP duplication of the DRB.

Proposal 1: The UE should activate the SCell(s) mapped to a leg of a DRB configured with PDCP duplication in CA upon reception of the MAC CE for activating PDCP duplication of the DRB.

Proposal 2: The UE should deactivate PDCP duplication of a DRB when all SCell(s) for at least a leg of the DRB is deactivated.

4. Reference

[1] RAN2 #98 meeting report
[2] RAN2 NR Adhoc#2 meeting report
PDCP
RLC
RLC
MAC
DRB 2
LCH 4
Cell 1
Cell 3
PDCP
RLC
RLC
MAC
DRB 2
LCH 3
LCH 4
Cell 1
Cell 3
Activating PDCP duplication of DRB 2
MAC CE for PDCP duplication activation/deactivation
Activating Cell 3
MAC CE for SCell activation/deactivation
LCH 3



PDCP
RLC
RLC
MAC
DRB 2
LCH 4
Cell 1
Cell 3
PDCP
RLC
RLC
MAC
DRB 2
LCH 3
LCH 4
Cell 1
Cell 3
Activating PDCP duplication of DRB 2
MAC CE for PDCP duplication activation/deactivation
LCH 3
Activating Cell 3



PDCP
RLC
RLC
MAC
DRB 1
LCH 2
Cell 1
Cell 2
PDCP
RLC
RLC
MAC
DRB 2
LCH 3
LCH 4
Cell 1
Cell 3
PDCP duplication of DRB 1 could be activated since both legs are mapped to activated cells
PDCP duplication of DRB 2 could not be activated since one leg is mapped to deactivated cell
LCH 1
Cell
Cell
Cell is activated
Cell is deactivated



