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1 Introduction
For DRX in LTE-A system supporting multiple carriers, several alternatives have been proposed so far in [1-7]. In this paper, we fist look at Carrier Aggregation deployment scenarios and then express our view on those alternatives.
2 Discussion
Since UEs run on batteries, it is desirable to maximize the standby and talk time so that users do not have to recharge their UEs as often. To do this, Discontinuous Reception (DRX) is considered as one scheme and it has a benefit by turning off the receiver when no information is expected to be received to the UE.
In this sense, for LTE-A DRX discussion, it would be worthwhile to take a look at Carrier Aggregation(CA) deployment scenarios with the receiver configuration. It is because in a contiguous CA scenario a single receiver may be needed while in a non-contiguous CA scenario multiple receiver may be needed as shown in figure 1.
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Figure 1. Example of CA deployment scenarios with receiver configuration
For the discussion on DRX, the current alternatives for LTE-A seem to be common DRX, individual DRX and anchor based DRX. In order to facilitate the discussion considering CA deployment scenarios, we try to narrow them down to two alternatives, common DRX and separate DRX as below.

· Common DRX mechanism: Same DRX cycle is configured to all (or parts) of the CCs.
· Separate DRX mechanism: Different DRX cycle can be configured to each CC.
In contiguous CA scenarios, as a single receiver may be used, the separate DRX gets no better gains than common DRX while having a higher complexity as shown in figure 2. Therefore, in these scenarios common DRX mechanism having the low complexity should be selected. Furthermore as the single band contiguous allocation was considered as a prioritized deployment scenario to meet ITU-R submission time scales [8], the common DRX mechanism should be considered as a baseline for LTE-A system.

Proposal 1: Common DRX mechanism should be considered for LTE-A system as a baseline.
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Figure 2. Example of receiver re-action in the separate DRX 

in contiguous CA scenarios with the single receiver
In non-contiguous CA scenarios, as multiple receivers may be used, on top of the common DRX mechanism, further enhancements by adding the separate DRX mechanism might be considered. If the separate DRX mechanism is applied, the following pros and cons are expected.
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Figure 3. Example of receiver re-action in adding the separate DRX 

in non-contiguous CA scenarios with the multiple receivers

· if the separate DRX mechanism is further added on top of common DRX mechanism,,

· Pros

· Optimal battery power consumptions may be possible by turning off the receiver(s) to which no data is expected to be sent while other receiver(s) is receiving data.
· Cons

· Some complexities and possibly new functions should be added.
Although adding the separate DRX mechanism seemingly gets the optimal battery power consumption, it would need to be carefully discussed if the real gains can be obtained under the normal CA configurations. Generally, saving battery power by DRX is particularly helpful if the nature of data that is received by the UE is periodic or in short bursts. In this sense, in case DRX is applied, small number of CCs would be enough to use and then the single receiver may work. So, the gain by adding the separate DRX mechanism seems to be not so clear while the further complexity will be added. Therefore, unless the significant gains by the separate DRX mechanism are brought up, it would be good to have only common DRX mechanism to keep the complexity low.
Proposal 2: Unless the significant gains by adding the separate DRX mechanism are brought up, it would be good to have only the common DRX mechanism to keep the complexity low.

3 Conclusions

Proposal 1: Common DRX mechanism should be considered for LTE-A system as a baseline.

Proposal 2: Unless the significant gains by adding the separate DRX mechanism are brought up, it would be good to have only the common DRX mechanism to keep the complexity low.
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