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1 Introduction

In RAN2#69bis a new MAC Control Element for managing component carriers was agreed for the activation and deactivation signalling for the configured DL component carriers. It was decided that this new MAC CE is identified by a unique LCID and contains at least the activation respectively deactivation command for the secondary DL component carriers configured for the UE.
This contribution discusses at which point in time after reception of the MAC CE the deactivation command for a DL SCC take effect when activation and deactivation are supported. Furthermore, the same issue is discussed for UL SCC, for the case that RAN2 agrees on activation and deactivation of UL SCCs as well.
2 Discussion
2.1 Deactivation of DL SCCs
Since the MAC CE for CC Management comprises all activation/deactivation commands for all DL SCCs of a UE, an obvious mode of operation for the eNB is to combine several status changes (i.e. from activated to deactivated and vice versa) in one MAC CE instead of issuing a MAC CE to control just a single DL SCC. This is even more plausible since Carrier Aggregation in the downlink is for conveying large amounts of data resulting from bursty best effort traffic (i.e. FTP or HTPP data) to the UE.

Taking the above traffic scenario as an example, an eNB that has activated several DL SCCs in a UE in order to send a large amount of data in the downlink will most likely deactivate the DL SCCs after the data is sent to the UE. Hence, the deactivation command (i.e. the MAC CE for CC Management) could be sent in the transport block belonging to the last initial transmission on the DL SCCs. However, if UE strictly follows the deactivation command, the DL SCCs are deactivated right after receiving the transport block including the MAC CE for CC Management.
A consequence of the immediate deactivation would be that ongoing HARQ retransmissions on DL SCCs can not be completed and data is lost. To avoid this, eNB has to issue the deactivation command only if all retransmissions on a DL SCC are successfully finished.

The eNB has two options to avoid the above issue. One option is that eNB has to include a separate MAC CE in a DL transport block whenever one of the DL SCCs to be deactivated has successfully received it’s last transmission. Another option would be that eNB sends the deactivation commands combined in one MAC CE after retransmissions have finished on all DL SCCs.
Both options shown above have drawbacks. The first option would mean that several MAC CEs instead of only one have to be sent to the UE increasing the control overhead. The second option would mean that DL SCCs where the initial transmission is received successfully or retransmissions finish early have to stay active until the last DL SCC to be deactivated finishes its retransmissions. Hence the active but not used DL SCCs will consume power unnecessarily.
All drawbacks can be avoided if eNB sends the MAC CE with the deactivation for all DL SCCs but eNB only performs the actual deactivation of a DL SCC when the last transmission on that DL SCC is successfully completed, in other words, if all HARQ processes of the DL SCC have finished their (re-)transmissions successfully. This allows the concentration of the deactivation commands in one MAC CE but avoids the unnecessary activation of a DL SCC.
Proposal 1: After receiving a deactivation command for a DL SCC, the UE deactivates the DL SCC after all HARQ (re-)transmissions have finished successfully on that DL SCC.
2.2 Deactivation of UL SCCs
If RAN2 decides on having activation and deactivation as well for the uplink, then the discussion above is also valid for the UL SCCs. In order to allow concentration of the deactivation commands in one MAC CE as well, UE deactivates the UL component carrier only if for all HARQ processes eNB has either acknowledged the successful reception of the transport block or the maximum number of retransmissions has been reached.
Proposal 2: If RAN2 agrees on UL activation/deactivation, after receiving a deactivation command for an UL SCC, the UE deactivates the UL SCC for all HARQ processes eNB has either acknowledged the successful reception of the transport block or the maximum number of retransmissions has been reached.
3 Conclusions

This contribution discusses the issues of the point in time for the actual deactivation of a component carrier after the deactivation command has been received. Both deactivation for UL and DL SCCs are discussed and the following proposals are made.

Proposal 1: After receiving a deactivation command for a DL SCC, the UE deactivates the DL SCC after all HARQ (re-)transmissions have finished successfully on that DL SCC.
Proposal 2: If RAN2 agrees on UL activation/deactivation, after receiving a deactivation command for an UL SCC, the UE deactivates the UL SCC for all HARQ processes eNB has either acknowledged the successful reception of the transport block or the maximum number of retransmissions has been reached.
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