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1. Introduction
According to the requirements of TS36.913, LTE-A system should consider power saving. Some companies also mentioned that the R10 UE battery efficiency should be comparable to LTE R8 UE in the last meeting. DRX is used in LTE system in order to save power. While CA (Carriers Aggregation) is introduced into LTE-A system, we should consider how to use DRX in the multiple component carriers system.

This contribution aims at giving some considerations on how to use DRX in multiple carriers system.
2. Discussion
There’re mainly two solutions:
1) onDuration Timer can be configured on more than one CC;
2) onDuration Timer can be configured only on one CC.
2.1. Solution 1
In solution 1, the basic idea is that the DRX can be configured on one or more than one CC for a UE. The DRX operations on multiple CCs are independent to each other. The UE will only need to listen to those CCs which have been configured DRX. One example of solution 1 is shown in figure 1. In this example, DRX is configured on two CCs,  the UE will listen to the two CCs according to the DRX configuration.
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  Figure1:  Example of Solution 1
This solution can be backward compatible to LTE R8 UE. The DRX procedure on each CC is identical to LTE Rel8, no new process need to be introduced. But this solution has its drawbacks:

1. Due to the DRX operations are independent amongst CCs, it is difficult to control how many CCs the UE will listen to simultaneously. In the worst case, if the DRX configuration is not proper, the UE may be always in the listening state and can’t achieve good power saving performance.
2. If we configured DRX on more than one CC, the UE will listen to multiple CCs even when the data amount is limited.  This is not in favor of saving power.

2.2. Solution 2

In solution 2, The CCs are classified into two subsets, one subset is the component carrier group that the UE can use to transfer data or signaling, named it active CC subset, the other is the CCs which UE can’t use. We can choose one CC in the active CC subset as UE-specific primary CC and configure DRX on this CC. Once there’s scheduling on the primary CC, it can trigger the other CCs in the active CC subset to wake up and prepare for data transfer. 
The signaling from eNB can be sent to trigger the UE to listen to other CCs. The signaling may be L1/L2 signaling, MAC signaling or RRC signaling. 
In this solution, the DRX procedure on primary CC can reuse the LTE R8 DRX mechanism. This solution has following advantages:

1. It is easy to control the number of CCs which the UE will listen to simultaneously.
2. This solution can configure the transmission bandwidth according to the data arrival. 
3. This solution can decrease the latency when there are too many data arrival.
One example is as follows. In the following figure, assuming the active CC subset includes three CCs (CC2/CC3/CC4), the primary CC is CC4. The onDuration timer is configured on the primary CC (CC4) , but if there is scheduling on the primary CC，it will trigger to turn on CC2 and CC3  in order to satisfy the data transfer requirement.
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Figure2:  Example of Solution 2
3. Conclusion
According to the discussion in section 2, two proposals are given below for RAN2 discussion:

Proposal1:  In LTE-A system, the onDuration Timer is configured only on one CC for one UE. 
Proposal2：Based on Proposal 1, the transmission bandwidth is configurable.
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