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1 Introduction
RAN2 decided to introduce the SCell activation/deactivation on DL/UL and finalized the MAC CE format for signaling at the last meeting. In this contribution, we are trying to clarify the remaining SCell deactivation procedure related to HARQ and DRX operations.
2 Discussions
2.1 HARQ buffer

RAN2 has extensively discussed the SCell deactivation procedure and the related HARQ operation was almost clarified. However, minor modification would be beneficial for consistency and simplicity.
UE’s DL HARQ buffer management at SCell deactivation was decided at the RAN2 #71 meeting where soft buffer management is left to UE implementation.
1)
For the DL, when an SCell is deactivated, the NDI of the corresponding HARQ entity is not reset, soft buffer management left up to UE implementation (as in Rel-9)

Compared to DL HARQ procedure, it was decided to clear UL HARQ buffers at the last RAN2 meeting.

clear the HARQ buffers at SCell deactivation.
In our view, we propose UE clears soft buffer when the associated SCell is deactivated to support consistency between DL and UL. We couldn’t find any reason to keep soft buffer at the deactivation. In addition, if a UE handles DL buffers differently based on its implementation, eNB may not determine UE’s state clearly and miss-alignment between UE and eNB might be happened. 
Proposal 1: when an SCell is deactivated, flush all soft buffers associated with the SCell.
2.2 DRX retransmission timer
RAN2 already decided to follow the “Common DRX operation” in carrier aggregation and it is specified in Stage 2 TS.

In CA, whenever a UE is configured with only one serving cell (i.e. PCell) Rel-8/9 DRX applies. In other cases, the same DRX operation applies to all configured and activated serving cells (i.e. identical active time for PDCCH monitoring).
Accordingly, “Active Time” is applied to all activated SCells (including PCell) based on DRX timers such as onDurationTimer, drx-InactivityTimer, and drx-RetransmissionTimer. For example, if only one SCell is in Active Time by drx-InactivityTimer, then all activated SCells should stay in Active Time. The scheme efficiently supports cross-carrier scheduling since eNB can transmit PDCCH (with CIF) without considering each SCell’s DRX state.
However, considering SCell deactivation, it would be better to clear DRX timers which are associated with deactivated SCells to stop “Common DRX operation” which is triggered by deactivated SCell. As RAN2 decided to stop transmission/retransmission after SCell deactivation, the related DRX timers don’t need to be activated for PDCCH monitoring. When we don’t clear the DRX timers associated with deactivated SCell, all activated SCells have to monitor their PDCCHs unnecessarily. 

More specifically, let’s assume a drx-RetransmissionTimer is continuously running as shown in Fig. 1. If UE receives an SCell deactivation during that time, it would be better to stop the drx-RetransmissionTimer to avoid unnecessary DRX operation. 
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Proposal 2: when an SCell is deactivated, stop all drx-RetransmissionTimer associated with the SCell.
3 Conclusion

We investigated the SCell deactivation procedure for HARQ and DRX operations and summarized the following proposals based on above descriptions:
Proposal 1: when an SCell is deactivated, flush all soft buffers associated with the SCell.
Proposal 2: when an SCell is deactivated, stop all drx-RetransmissionTimer associated with the SCell.

------------------------------------------------------------------------------------------------------------------------
5.X
Activation/Deactivation of SCells
If the UE is configured with one or more SCells, the network may activate and deactivate the configured SCells. The UE shall not monitor the PDCCH of a deactivated SCell and shall not receive any downlink assignments or uplink grants associated to a deactivated SCell. The UE shall not transmit on UL-SCH on a deactivated SCell. The network activates and deactivates the SCell(s) by sending the Activation/Deactivation MAC control element described in 6.1.3.X. Furthermore, the UE maintains a ca-DeactivationTimer timer per configured SCell and deactivates the associated SCell upon its expiry. The same initial timer value applies to each instance of the ca-DeactivationTimer and it is configured by RRC. The configured SCells are initially deactivated upon addition and after a handover.

The UE shall for each TTI and for each configured SCell:

-
if the UE receives an Activation/Deactivation MAC control element activating the SCell:

-
activate the SCell;

-
start the ca-DeactivationTimer associated with the SCell;

-
else, if the UE receives an Activation/Deactivation MAC control element deactivating the SCell; or
-
if the ca-DeactivationTimer associated with the activated SCell expires in this TTI:
-
deactivate the SCell;

-
stop the ca-DeactivationTimer associated with the SCell;
-
flush all HARQ buffers associated with the SCell.
-
flush all soft buffers associated with the SCell.

-
stop all drx-RetransmissionTimer associated with the SCell.

-
if PDCCH on the activated SCell indicates an uplink grant or downlink assignment; or

-
if PDCCH on the scheduling Serving Cell indicates an uplink grant or a downlink assignment for the activated SCell:
-
restart the ca-DeactivationTimer associated with the SCell;

-
when the SCell is deactivated:

- 
SRS shall not be transmitted for the SCell;

-
CQI/PMI/RI shall not be reported for the SCell.

NOTE: The uplink grants and downlink assignments mentioned above cover initial transmissions and retransmissions.
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