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1 Introduction
At RAN2#69 meeting, the mechanism for CC Activation/Deactivation was discussed and some agreements were achieved:

· Explicit activation/deactivation of configured DL component carriers is done by MAC signalling
· Will have implicit deactivation of configured DL component carriers
· DL component carriers are activated and deactivated individually. A single activation/deactivation command can activate/deactivate a subset of the configured DL component carriers.
Based on these agreements, we further discuss the MAC signalling design for CC activation/deactivation and the detailed mechanism for implicit deactivation.
2 Discussion
2.1 MAC Signalling design 

It is decided that MAC signalling is used for the CC activation/deactivation. There are two options:

· Option1: MAC signallings for activation and deactivation are separate MAC command.

· Option2: MAC signallings for activation and deactivation are incorporated into one MAC command.

By appropriate design, the two functions can be well incorporated into one MAC CE. And it is more flexible to have one MAC command. If eNB want to activate one CC and de-activate another CC simultaneously, Option1 needs two MAC commands, while Option2 need only one command. Option2 consumes less MAC signalling overhead. Besides, by adopting option2, only one LCID should be newly defined while Option1 needs to define two LCIDs. So we propose:

Proposal 1: Introduce one new MAC CE that allows both CC activation and deactivation.

It is also agreed that a single command can activate/deactivate a subset of configured DL CC, so the following combinations of CC activation/deactivation should be supported in a single activation/deactivation command.

· activate a CC or several CCs

· deactivate a CC or several CCs

· activate CC(s) and deactivate CC(s)

As discussed above, for each activated/deactivated CC, the MAC signalling should indicate the CC operation (activation or deactivation) and the related CC index explicitly or implicitly. For explicit CC index, we think UE-specific CC index is better to reduce signalling overhead and 3 bits are sufficient since we have agreed at most 5 DL CCs can be configured to a UE. However, explicit CC index will lead to variable size of the MAC signalling which depends on the number of configured CCs; and consequently the MAC signalling should contain a length field to indicate the length of the MAC CE.
On the contrary, we find implicit CC index using a bitmap can simplify the MAC signalling and meet all potential activation/deactivation combinations. As shown in Figure 1, an 8-bit bitmap is used to indicate activation/deactivation of configured DL CCs. Within this bitmap, the bit #n is used to indicate the operation for the corresponding DL CC whose CC index = n. For example, if the bit is set to “1”, the corresponding DL CC will be activated and deactivated if the bit is set to “0”. Since RAN#47 has agreed that at most 5 DL CCs can be configured [3] to a UE simultaneously, the 3 most significant bits can be reserved. If the number of configured DL CCs is less than 5, the value of corresponding bits can be ignored by the UE.
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Figure 1 Example of CC (de)activation MAC CE
According to above analysis, we see the bitmap approach is efficient for CC activation/deactivation signalling. The position of each bit is mapped to the corresponding CC index, and the bit value denotes CC operation, i.e. activation or deactivation. So we propose:
Proposal 2: An 8-bit bitmap is used to perform DL CCs activation and deactivation
2.2 Mechanism of Implicit Deactivation

It is agreed that the implicit deactivation method can be adopted to be a complement of explicit CC deactivation. Normally implicit deactivation can be performed based on a counter or a timer. For implicit CC deactivation, it is unclear which can be counted, so we prefer timer-based approach. We have agreed that DL component carriers are activated and deactivated individually, so each configured DL SCC should maintain a separate deactivation timer. The deactivation timer is configured by eNB. When a deactivation timer is expired, the corresponding DL SCC is deactivated implicitly. The value of deactivation timer can be configured to be identical or different for each SCC. Considering the signalling overhead and simplification, a single value of deactivation timer per UE is suitable. So we propose:
Proposal 3: A common value of deactivation timer is configured per UE.
Next we consider when to start/stop/restart the deactivation timer. Similar to the TA timer, the deactivation timer can be started immediately once the MAC CE is received. 
Proposal 4: The deactivation timer is started when the corresponding CC is activated. 

Similar to inactivity timer used in DRX procedure, the deactivation timer should be restarted when the UE receives a PDCCH on the corresponding CC for a new transmission on the corresponding CC. 
The concept of PDCCH CC set allows such a DL CC where the UE does not need to monitor PDCCH, but only monitor PDSCH according to the DL grant indicated from other CCs. For such a CC, if the corresponding deactivation timer is not restarted upon receiving PDCCH for a new transmission on that CC, the timer will expire, and the CC will be deactivated implicitly. And we have agreed that the UE monitors neither PDCCH nor PDSCH on a deactivated CC, so in this case the UE will not receive PDSCH on the CC even if new transmission on the CC is cross-scheduled. Therefore, the deactivation timer should also be restarted when a new DL transmission on the corresponding CC is cross-scheduled.
Proposal 5: The deactivation timer for a CC is restarted when a PDCCH is received (on any CC) to start a new transmissionon on this CC.
If an explicit deactivation command is received for a CC, the UE will deactivate the CC. In this case, the corresponding deactivation timer is useless. To avoid ambiguity, the deactivation timer should be stopped.

Proposal 6: The deactivation timer is stopped when the corresponding CC is deactivated.
3 Conclusion

In Section 2, we discuss some open issue of CC Activation/Deactivation mechanism including the MAC signalling design and the detail of implicit deactivation. The following are proposed:

Proposal 1: Introduce one new MAC CE that allows both CC activation and deactivation.

Proposal 2: An 8-bit bitmap is used to perform DL CCs activation and deactivation
Proposal 3: A common value of deactivation timer is configured per UE.
Proposal 4: The deactivation timer is started when the corresponding CC is activated. 

Proposal 5: The deactivation timer for a CC is restarted when a PDCCH is received (on any CC) to start a new transmissionon on this CC.

Proposal 6: The deactivation timer is stopped when the corresponding CC is deactivated.
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