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1 Introduction
Major component carrier management procedures were resolved during RAN2 meetings, including DL/UL CC configuration, DL CC explicit activation/deactivation, and implicit DL CC deactivation. This contribution tries to clarify the procedure related to the DL CC activation/deactivation MAC CE handling.
2 Discussions
At the last RAN2 meeting, a consensus has been reached to the explicit MAC signaling for DL CC activation/deactivation and it was summarized as follows:
	Agreements:

1: 
A new MAC control element for Component Carrier Management is defined containing at least the activation respectively deactivation command for the secondary DL component carriers configured for a UE. The new MAC CE is identified by a unique LCID.

2: 
For actual deactivation and activation signalling for the DL SCCs, the MAC CE for CC Management includes a 4/5-bit bitmap where each bit is representing one of the DL CCs that can be configured in the UE. A bit set to 1 denotes activation of the corresponding DL CC, a bit set to 0 respectively denotes deactivation. Mapping is FFS.


Based on the agreement, we try to clarify the detailed procedure how to efficiently handle the DL CC activation/deactivation MAC CE.
2.1 MAC CE multiplexing
As the DL CC explicit activation/deactivation signaling is expressed as a MAC CE, the DL CC activation/deactivation MAC CE can be handled like a normal MAC CE and consequently it could be multiplexed with traffic data. A typical scenario for DL CC activation would be the case where bulky data are waited in eNB buffer for transmission. In the situation, it would be better to transmit traffic data and the activation message at the same TTI and the goal could be achieved by multiplexing the MAC CE and MAC SDUs in a MAC PDU as shown in Figure 1. In addition, the order of multiplexing in MAC CEs can be followed by the Rel.8/9 procedure which says “MAC control elements are always placed before any MAC SDU”. 
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Figure 1. DL CC management MAC CE
Proposal 1: DL CC activation/deactivation MAC CE is multiplexed like a normal MAC CE.

2.2 MAC CE transmission
Another consideration on DL CC activation/deactivation MAC CE is whether the MAC CE transmission is limited to the PCC only. 
· Alt.1: DL CC activation/deactivation MAC CE can be transmitted via DL PCC only.

· Alt.2: DL CC activation/deactivation MAC CE can be transmitted via DL PCC or DL SCC.

Considering Alt.1, we could restrict the DL CC management MAC CE is transmitted through DL PCC only since the MAC CE is an important CC control message which should be delivered on a reliable channel. Moreover, if a CC management MAC CE is transmitted through a SCC and the SCC is a target CC for deactivation, it may cause a misalignment between eNB and UE. 
Still, we prefer Alt.2 where the MAC CE can be transmitted via DL PCC or DL SCC without any restrictions. The approach could maximize scheduling flexibility and we believe that the scheduling scheme is the main reason of introducing MAC signaling for DL CC management. Furthermore, by using the mechanism, additional limitation is not needed for specification.
Proposal 2: DL CC activation/deactivation MAC CE can be transmitted via DL PCC or DL SCC.

In order to allow the transmission of CC management MAC CE on any DL CCs, the following procedure would be required to avoid eNB-UE misalignment error arises from activation/deactivation timing. 
For DL CC activation, a UE can activate DL SCCs right after successfully receiving an activation MAC CE. Consequently, the UE transmits a HARQ ACK to the eNB by using the normal HARQ operation. If the eNB allocates DL data on the activated DL SCCs after receiving a HARQ ACK from the UE, abnormal scheduling cannot be happened during transient state. The reason is because the UE starts the activated DL SCCs’ reception earlier than eNB’s transmission. When the UE misses the MAC CE, the HARQ retransmission mechanism can easily recover a HARQ NACK case. 
DL CC explicit deactivation can be handled similar to the activation and it would be beneficial a UE deactivates SCCs after transmitting a HARQ ACK on uplink. Since an eNB triggers the DL SCC deactivation procedure when it doesn’t need to transmit data through SCCs, the eNB could stop data allocation on the SCCs before the transmission of CC deactivation MAC CE. Then, the UE will not miss the downlink data by deactivating SCCs too early. 
The procedures can be implemented by Rel.8 procedure, and therefore no spec change is required for the DL CC activation/deactivation procedures.

Proposal 3: UE activates/deactivates corresponding SCCs after transmitting HARQ ACK.
3 Conclusion

Based on the above description, we summarized the following proposals.

Proposal 1: DL CC activation/deactivation MAC CE is multiplexed like a normal MAC CE.

Proposal 2: DL CC activation/deactivation MAC CE can be transmitted via DL PCC or DL SCC.

Proposal 3: UE activates/deactivates corresponding SCCs after transmitting HARQ ACK.
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