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1
Introduction

In RAN2 #78 meeting, it was agreed as follow [1]: 

	=>
PDCCH-subframe is defined per UE.

=>
PDCCH-subframe is defined as union of DL and special subframes of configured serving cell.

=>
onDurationTimer and drx-InactivityTimer are counted for PDCCH-subframe.

=>
For each serving cell, UE monitors PDCCH in PDCCH-subframe in Active time if the PDCCH-subframe is DL or special subframe of the serving cell.



During the last #78 meeting, it is agreed to define the PDCCH-subframe as union of DL and SS of configured serving cells. While it is decided that the onDurationTimer and drx-InactivityTimer are counted for PDCCH-subframe, the drx-retransmissionTimer related issue remains under consideration. 
The drx-retransmissionTimer operates for the corresponding HARQ process. In Rel-10, as every serving cell has a common TDD configuration, PDCCH-subframe can be used for counting the drx-retransmissionTimer. In Rel-11, however, the PDCCH-subframe is defined per UE and the retransmission still operates for the corresponding HARQ process. Thus, it needs to be decided how to count the drx-retransmissionTime.
The counting rule for the drx-retransmissionTimer should be designed considering both of the ‘retransmission scheduling opportunity’ and the ‘power efficiency’. The ‘retransmission scheduling opportunity’ tells how many subframes are available for the retransmission and the ‘power efficiency’ is related to the power saving. 
In this contribution, we would like to present LGE’s view on the counting rule for the drx-retransmissionTimer when the SCells are configured with cell-specific TDD configuration.
2
Discussion

Regarding the counting rule of drx-retransmissionTimer, there are two options as below:
a) by PDCCH-subframe
· In this option, the drx-retransmissionTimer counts the PDCCH-subframe. If it is a DL or special subframe of any of configured serving cells, it is used for the drx-retransmissionTimer counting. 
b) by scheduling cell DL and special subframe
· In this option, the drx-retransmissionTimer counts the DL and special subframe of the corresponding scheduling cell. 

As mentioned above, the drx-retransmissionTimer is mainly related to the ‘retransmission scheduling opportunity’ and the ‘power saving’. 
Retransmission scheduling opportunity
In option a), the maximum number of the ‘retransmission scheduling opportunity’ is limited to the drx-retransmissionTimer. If the drx-retransmissionTimer is set to 5, then there are at most five retransmission opportunities for each serving cell. To guarantee the minimum retransmission scheduling opportunity by option a), there is no other way but to assign a large value to the drx-retransmissionTimer. On the other hand, option b) can guarantee the minimum retransmission scheduling opportunity for each serving cell. If the drx-retransmissionTimer is set to 5, then there are at least five retransmission opportunities for each serving cell. 

One may think that option b) is reasonable because it can be easily optimized to provide equal retransmission scheduling opportunity to each serving cell, however, there is no big difference between two options. 

The Active Time is commonly applied to all serving cells; hence, even though the drx-retransmissionTimer of a serving cell expires, there can be a retransmission scheduling opportunity due to the running timers (drx-inactivityTimer, onDurationTimer, and drx-retransmissionTime ) on the other serving cells. For a bursty traffic case, it is likely that at least one of the timers is running on any other serving cells regardless of the counting rule of the timers. Therefore, option a) and option b) can provide similar level of retransmission scheduling opportunity. 
Power Efficiency
There is a concern about power saving especially when SPS is enabled on the PCell. When the SCells are activated to increase the throughput, there is no need to consider the power saving issue regarding SPS. The only problem occurs when the SCells are configured but not activated. In option a), the timer ends earlier than option b) does because there are more subframes counted for the timer. To guarantee the retransmission scheduling opportunity on the PCell in option a), it would be good to set the drx-retransmissionTimer to a large value. As the drx-retransmissionTimer is stopped when the retransmission occurs for the corresponding HARQ process, it seems like that there is no significant power consumption due to a long drx-retransmissionTimer in option a). 
Cross-carrier scheduling
When CA is configured, the cross-carrier scheduling with CIF allows the PDCCH of a serving cell to schedule resources on another serving cell. With different TDD configurations between the serving cells, there is a possibility that the further retransmission is scheduled via the scheduling cell, which is not yet decided how to be supported. By option a), the drx-retransmissionTimer counts this subframe of the scheduling cell and considers that this subframe provides a retransmission scheduling opportunity for another serving cell. Unlike option a), option b) does not consider this subframe as a retransmission scheduling opportunity even though the retransmission is scheduled. Option a) accurately counts the retransmission scheduling opportunity than option b) does.
Complexity

We agreed that PDCCH-subframe is defined per UE and other timers related to the DRX operation such as onDurationTimer and drx-InactivityTimer are counted for the PDCCH-subframe. Applying individual counting rule for the drx-retransmissionTimer increases the UE complexity without noticeable benefit as discussed above.
Proposal 1: To follow option a), i.e., drx-retransmissionTimer counts the PDCCH-subframe.
3
Conclusion

In this contribution, we presented LGE’s view on the counting rule for the drx-retransmissionTimer when the SCells are configured with cell-specific TDD configuration and propose that;

Proposal 1: To follow option a), i.e., drx-retransmissionTimer counts the PDCCH-subframe.
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