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1 Introduction
To facilitate low power consumption and long battery lifetimes, an Activation/Deactivation mechanism has been agreed as complement to DRX [1]. RAN2 decided that the eNodeB can deactivate a UE’s DL SCCs by means of a MAC CE. 
In [3] we highlighted a problem caused by re-ordering of MAC PDUs due to HARQ retransmissions and we proposed that the deactivation command should be applied once all HARQ (re-)transmissions on a component carrier have been completed successfully.
In this contribution we bring up the issue again and provide a text proposal showing how the proposed functionality can be implemented in MAC [2]. 
2 Discussion

In [3] (section 5) we showed how explicit deactivation can be applied to reduce the UE’s battery consumption. As explained, we assume that the eNodeB typically deactivates the DL SCC when the downlink data queue in the eNodeB runs empty. According to the agreements made at RAN2#69, the eNB sends the corresponding MAC CE e.g. in the last transport block on one of the activated SCCs. However, some of the Transport Blocks might need a HARQ retransmission and arrive later than others. If the MAC PDU with the Activation/Deactivation MAC CE is successfully decoded on the first attempt and if the UE strictly follows the deactivation command, the UE will not be able to receive the potential retransmission on the same SCC (HARQ retransmissions of earlier transport blocks) or on other component carriers. Therefore, the deactivation command should be executed by the UE once all HARQ transmissions (and retransmissions) on a component carrier have been completed successfully. In order to avoid excessive deactivation delays in cases when the eNB decides not to complete a HARQ transmission or in case of HARQ feedback errors, the deactivation could be coupled to the HARQ RTT Timer and the drx-RetransmissionTimer. Consequently, the UE could deactivate the SCC when all HARQ (re-)transmissions have been decoded successfully or if both the HARQ RTT Timer and the drx-RetransmissionTimer expired.
This deactivation behavior causes some ambiguity as the eNodeB does not know exactly when the UE deactivates the component carriers. However, this is not a problem if the eNodeB does not schedule any new data on any of the component carriers for which it sent a deactivation command. If it receives a retransmission request (HARQ NACK) it knows that the UE kept the corresponding DL SCC active and is awaiting the retransmission. The DL SCC will be considered deactivated from the UE point of view when the last HARQ ACK has been sent and from an eNB point of view when the eNB receives the last HARQ ACK.
Proposal 1 The UE shall deactivate the SCC when all HARQ (re-)transmissions have been decoded successfully or if both the HARQ RTT Timer and the drx-RetransmissionTimer expired.

Proposal 2 Agree on the text proposal provided in section 3.
3 Text Proposal

In this section we provide a text proposal showing how to implement the proposed functionality in [2]. 

BEGINNING OF TEXT PROPOSAL

5.X
Activation/Deactivation of SCells

If Carrier Aggregation is configured, the configured DL SCells are initially deactivated upon addition and after a handover. The network may subsequently activate and deactivate the configured DL SCells by sending the Activation/Deactivation MAC control element described in 6.1.2.X. Furthermore, the UE maintains an ca-DeactivationTimer timer per configured DL SCell and deactivates the associated SCell upon its expiry. The same initial timer value applies to all ca-DeactivationTimers and it is configured by RRC. For a deactivated SCell, the UE does not need to monitor PDCCH or receive PDSCH, nor is it required to perform CQI measurements for this SCell. Also, the UE shall not report CQI/PMI/RI for a deactivated SCell. 

For the UL resources of an SCell there is no explicit activation/deactivation mechanism and the UE shall be able to transmit on PUSCH on any configured SCell according to received valid UL grants.

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

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

-
activate the SCell;

-
start or restart the ca-DeactivationTimer associated with the SCell;
-
set DEACTIVATION_PENDING for this SCell to false;
-
else, if the UE receives an Activation/Deactivation MAC CE deactivating the SCell:

-

set DEACTIVATION_PENDING for this SCell to true;
-
if PDCCH on the activated SCell indicates an uplink grant or downlink assignment; or

-
if PDCCH on the scheduling DL CC indicates a downlink assignment for the activated SCell:

-
restart the ca-DeactivationTimer associated with SCell;
-
if the ca-DeactivationTimer associated with the activated SCell expires in this TTI:

-
set DEACTIVATION_PENDING for this SCell to true;
-
if DEACTIVATION_PENDING for this SCell is set to true:

-
if all HARQ (re)transmissions associated with the SCell have been decoded successfully, or;

-
if all HARQ RTT Timers and all drx-RetransmissionTimers associated with the SCell expire in this TTI or are not running:
-
deactivate the SCell;
-
stop the ca-DeactivationTimer associated with the SCell;
-
set DEACTIVATION_PENDING for this SCell to false.
NOTE:
The uplink grants and downlink assignments mentioned above cover initial transmissions and retransmissions.
END OF TEXT PROPOSAL
4 Conclusion
Based on the discussion in section 2 we propose the following:

Proposal 1
The UE shall deactivate the SCC when all HARQ (re-)transmissions have been decoded successfully or if both the HARQ RTT Timer and the drx-RetransmissionTimer expired.
Proposal 2
Agree on the text proposal provided in section 3.
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