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1 Introduction
We agreed that separate CC (de)activation will be introduced in Rel-10. But the following aspects have not been determined yet.

· If activation/deactivation would be per CC or common;
· Will L1 or MAC signalling being used for CC activation;
· Will L1, MAC or implicit mechanism being used for CC deactivation;
This paper provides a detail analysis on above issues for RAN2 to make a final decision.

2 Discussion
2.1 CC Activation
We first discuss whether CC activation flexibility needs to be provided, i.e., whether CC activation is per non-anchor CC or common for other CCs except the first activated CC. Compared with common activation, per-CC activation can provide higher power efficiency. The only problem is whether such flexibility provision will result in large standard impact. With L1 CC activation, the carrier indicator field (CIF) defined for cross-carrier scheduling indication can be used for CC activation, while with MAC CC activation, 1 byte MAC CE is large enough to support CC activation.
Proposal 1: Per CC activation should be supported for carrier aggregation;

Compared to MAC activation, L1 activation provides shorter control delay, less transmission robustness and extensibility.

Assuming average 10% retransmission for HARQ procedure, achieving 1-10-3 MAC control reliability require at most 3 HARQ transmission/retransmission, and the average delay can be calculated as 1*0.9+(1+8)*0.1*0.9+(1+8+8)*0.1*0.1*0.9=1.863 ms. With the worst case (i.e,. 3 HARQ transmission/retransmission) the delay is 17 ms. With a 100 Mbps burst arrival rate, 218 Kbytes buffer will be filled up within 17ms if there is no resource available for data transmission. However, the data can already be transmitted in the activated CC(s), and only the “excess” bit rate, if any, would need to be buffered. So, quite few buffered data can be expected, and there may not be any buffer overflow situation. 
If strict QoS requirement is considered, on the downlink higher priority could be assumed in the activated CC to provide more scheduling opportunity for such service. So, we think the activation delay introduced by either L1 signalling or MAC signalling is acceptable to the system.
In addition, MAC signaling is easier to extend compared with PDCCH signaling. Moreover, new PDCCH format increase the blind decoding complexity. 

Proposal 2: MAC signaling is enough for CC activation;

2.2 CC Deactivation
Identical with CC activation, common CC deactivation may cause unnecessary power consumption on the CCs which has no data to transmit, hence we prefer per-CC deactivation. Typically a CC should be deactivated after some time not being used. This can be achieved with a timer in eNB triggering L1/L2 deactivation signaling, or by configuring a similar deactivation timer in the UE.
Proposal 3: Per CC deactivation should be supported for carrier aggregation;

Deactivation is quite similar to going to DRX after some inactivity, so we propose to use a deactivation timer as a baseline.
Proposal 4:  a deactivation timer is used as baseline for per CC deactivation;
3 Conclusion
In the contribution, the detail aspects of CC (de)activation mechanism are investigated, based on above observations, we have following proposals:
Proposal 1: Per CC activation should be supported for carrier aggregation;

Proposal 2: MAC signaling is enough for CC activation;

Proposal 3: Per CC deactivation should be supported for carrier aggregation;

Proposal 4:  a deactivation timer is used as baseline for per CC deactivation;
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