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1 Introduction
In RAN2 #78 meeting, it was agreed that both onDurationTimer and drx-InactivityTimer are counted by the union of all configured serving cells’PDCCH-subframe, but how to deal with the drx_RetransmissionTimer is still FFS. In this contribution, we will discuss this issue.
2 Discussion
Currently, there are two alternatives about drx_RetransmissionTimer counting:

· Alternative 1: by the union of all configured serving cells’ PDCCH-subframe

· Alternative 2: by the scheduling cell’s DL and special subframe
The union of the DL and special subframes on all configured serving cells are static once the serving cells are configured by the eNB. The scheduling cell’s DL and special subframes are different for difference scheduling cell. So some company considers that alternative1 seems a little simple for UE implementation. However, since the drx_RetransmissionTimer is per HARQ process, and every HARQ process maintains this timer separately, this simplification in sub-frame counting is not really existed, just the opposite, alternative 1 will create unfairness for the different cells and complexity for the parameter configuration.
2.1  Counting on the usable subframes
The drx_RetransmissionTimer is set to create a duration in which eNB has reasonable freedom to determine the retransmission occasion. 
In rel10, the configured value of the drx_RetransmissionTimer means the number of the scheduling opportunities for the retransmission. E.g. if the value 2 is configured, it means the eNB would like to have 2 scheduling opportunities for the retransmission, which give freedom for the eNB scheduler and avoid too long waiting time for the UE if there is no retransmission scheduling . 

Since only the PDCCH-subframes on the scheduling cell are the real retransmission opportunities for an certain HARQ process. Only these usable subframs shall be counted. Alternative1 will cause the counting on the unusable subframes for the retransmission. 
2.2 Complexity for the parameter configuration
With alternative 1, this drx_RetransmissionTimer should be set to a value which ensures sufficient scheduling opportunities for every configured serving cell, including activated SCell(s) and deactivated SCell(s). Otherwise, an extra RRC reconfiguration procedure is necessary to reconfigure a higher value of drx_RetransmissionTimer if some SCell(s) are (re)activated. To determine the value of the parameter, the eNB needs to look into all UL/DL configurations and all possible start time of the timer. In general a longer drx_RetransmissionTimer is needed with alternative 1. Moreover while one serving cell is added or released, this value may need to be reconfigured as well. 

2.3 Fairness on the scheduling opportunities
If alternative 1 is applied, during the timer is running, on every serving cell, there are different amount of available DL sub-frames, so it is unfair on the scheduling opportunities for the re-transmission.
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                                   Figure 1: example of 2 DRX_retransmissionTimer counting methods
Figure 1 is an example in which UE has 2 activated cells: cell A (UL/DL configuration 0) and cell B (UL/DL configuration 2). The drx_RetransmissionTimer is set to 16. For alternative 1, the eNB have 8 available downlink sub-frames for re-transmission scheduling in cell A and 16 downlink sub-frames in cell B. For alternative 2, eNB has 16 re-transmission occasions in both cell A and cell B. 
Proposal: DRX_RetransmissionTimer is counted by the scheduling cell’s DL and special subframe.
3 Conclusion

In this contribution, we investigate the drx_RetransmissionTimer counting issue. Counting by PDCCH subframe will create unfairness of the scheduling opportunities on the different scheduling cells and create complexity for the parameter configuration. Only the scheduling cell’ PDCCH subframe is usable for retransmission and shall be counted. We propose that:

Proposal: DRX_RetransmissionTimer is counted by the scheduling cell’s DL and special subframe.
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