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1 Introduction

In RAN2 #98, activation/deactivation of CA has been discussed further and the following agreement has been reached:

	Agreements

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


In RAN2 #98, in CA duplication case, RRC configures that 2 duplicated LCHs are mapped to different carriers.

	Agreements for duplication in CA case

1    Duplication on a single carrier will not be supported

2    RRC configured mapping of the 2 duplicate LCHs to different carriers will be supported (One carrier cannot have both of the duplicate LCHs mapped to it)

3    Duplicated PDCP PDUs are submitted to two different RLC entities


In this contribution, we will discuss the impacts of PDCP duplication due to the activation/deactivation of SCell.
2 Discussion 
2.1 decouple cell deactivation and duplication deactivation
When UE receives the cell deactivation, similar as section 5.13 in TS36.321, namely Activation/Deactivation of SCells in LTE, only MAC layer flushes the HARQ buffer associated with the cell and stops the UL transmission and DL monitoring in the cell:

if the MAC entity receives an Activation/Deactivation MAC control element in this TTI deactivating the SCell; or

-
if the sCellDeactivationTimer associated with the activated SCell expires in this TTI: 

-
in the TTI according to the timing defined in [2]:

-
deactivate the SCell;
-
stop the sCellDeactivationTimer associated with the SCell;

-
flush all HARQ buffers associated with the SCell.
-
if the SCell is deactivated:

-
not transmit SRS on the SCell;

-
not report CQI/PMI/RI/PTI/CRI for the SCell;

-
not transmit on UL-SCH on the SCell; 

-
not transmit on RACH on the SCell;

-
not monitor the PDCCH on the SCell;

-
not monitor the PDCCH for the SCell;

-
not transmit PUCCH on the SCell.

Observation 1: when Scell is deactivated, UE flushes the HARQ buffer and stops the UL transmission and DL monitoring on the Scell.
In CA duplication case, RRC configures the mapping of the 2 duplicate LCHs to different carriers. For UE in CA duplication operation, if one carrier associated with the duplication leg is deactivated then MAC flushes the HARQ buffer associated with the cell and stop the UL/DL transmission in the cell as legacy UE. If all of the carriers associated with the duplication leg are deactivated, there are 2 possible options:
· Option 1: UE performs the implicit PDCP duplication and UE needs to remember the PDCP operation state is implicitly deactivated because of cell deactivation. When the cell activation MAC CE is received later then UE implicit activates the PDCP duplication, i.e. UE removes the carrier restriction for the duplication LCHs and sends new data on the specified LCH. 
· Option 2: As a gNB implementation, gNB can send the PDCP duplication deactivation command and cell deactivation together, or gNB can deactivate the duplication before cell deactivation.
For option1, the coupled relationship of the cell deactivation and duplication deactivation brings more complexity for UE. UE needs to remember the duplication deactivation is caused by the cell deactivation, and RLC behaviour after duplication deactivation should be specified. For option2, UE separately deactivates the duplication operation and Scell respectively based on PDCP duplication deactivation MAC CE and cell deactivation MAC CE. Compared to option 1, only one more MAC CE should be transmitted from the gNB. The command overhead is only a few bytes, which can be ignored. However, option 2 brings much simpler implementation for UE. Also, when the Scells are configured for the duplication transmission, they cannot be deactivated in normal case. According to the analysis above, option 2 is preferred.
Observation 2: The gNB can send the PDCP duplication deactivation command and cell deactivation command together, or the gNB can deactivate the duplication before cell deactivation.

Proposal 1: The functions for cell activation/deactivation and PDCP duplication activation/deactivation can be decoupled.
2.2 Disable the implicite De-Activation of SCell

If the SCells are implicitly deactivated, then the duplication leg configured on these SCells cannot be used only after reception of the cell activation command from gNB. One motivation to use the CA duplication is to improve the reliability and latency for URLLC service. Since URLLC service arrival is not predictable, the implicit deactivation mechanism shall not be applied to these carriers, which should be always ready for data transmission. In order to well co-ordination with duplication transmission, there are several options:

Option 1: gNB should not configure the implicit deactivation Timer for the duplication carriers or all carriers. When duplication is deactivated, the implicit deactivation Timer is configured via RRC reconfiguration if needed.
Option 2: The implicit deactivation Timer is configured for all carriers. If UE is in duplication transmission state, UE disable the implicit deactivation mechanism for the duplication carriers. UE apply the implicit deactivation mechanism when UE receive the duplication deactivation command.
Option 3: The implicit deactivation Timer is configured for all carriers. If UE is in duplication transmission state, gNB avoids UE implicitly deactivating the duplication carriers by implementation, e.g. pre-scheduling operation.
Option 1 brings the RRC reconfiguration signalling overhead is high if the duplication deactivation is frequent. For option 2, UE needs to have some restriction behaviour of the implicit deactivation mechanism. Option 3 has no impact to UE, but brings some pre-scheduling overhead. Considering the duplication activation/ deactivation will not be frequent, option 1 is preferred.
Proposal 2: By the gNB implementation, the implicit deactivation mechanism is disabled for the carriers used for the PDCP duplication transmission by not configuring the implicit deactivation Timer.
3 Conclusion
In this contribution, we discussed the impacts due to the activation/deactivation of SCell, and propose:

Observation 1: when cell is deactivated, UE flushes the HARQ buffer and stop the UL transmission and DL monitoring on the cell.
Observation 2: The gNB can send the PDCP duplication deactivation command and cell deactivation command together, or the gNB can deactivate the duplication before cell deactivation.

Proposal 1: The functions for cell activation/deactivation and PDCP duplication activation/deactivation can be decoupled.
Proposal 2: By the gNB implementation, the implicit deactivation mechanism is disabled for the carriers used for the PDCP duplication transmission by not configuring the implicit deactivation Timer.
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