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Discussion 
1. Introduction
In RAN2#68bis, there were many agreements on carrier aggregation (CA) and the agreements on DRX in RRC Connected are as follows [1]: 

[image: image1]
RAN2 has agreed to go for Common DRX as baseline after long discussions. However, there seems to be some points to be clarified further. In this contribution, we discuss the Common DRX operation in detail and show our view on DRX with CA. 
2. Discussion
2.1
Common DRX operation
It is discussed that how the Active time is controlled in Common DRX with carrier aggregation first. Basically the DRX operation is handled with many DRX related timers; drx-InactivityTimer, onDurationTimer, HARQ RTT Timer, drx-RetransmissionTimer, and drxShortCycleTimer [2]. However, how to handle the timers and how to determine the Active time in the case of Common DRX operation are not clear yet. These points need to be clarified and the related discussion can be seen below. 
· How to handle the DRX related timers
It has been agreed that the retransmission is performed on the same CC as the first (previous) transmission. Thus, even though the Common DRX operation is assumed in CA, the HARQ operation shall be performed on each configured (and activated) CC independently. This means that the control of DRX related timers on each CC is performed independently based on Rel-8 specification. Otherwise, the new specification regarding timer control is necessary for DRX with CA. However, it should be avoided as much as possible from the backward compatibility point of view. 
· How to determine the Active time

As a start point, the Active time is common among configured (and activated) CC’s from the concept of the Common DRX. Since the DRX related timers would be controlled independently among CC’s based on the discussion above paragraph, the Active time would be also independent among CC’s if a specific solution is not introduced. One possible solution would be to align the Active time on other CC’s with that on CC having the longest Active time in each DRX cycle. When this solution is introduced, the UE shall extend the Active time on a CC where the original Active time determined by DRX related timers on that CC is expired, if the Active time on other CC is not expired. 
Proposal 1: The control of DRX related timers on each CC is performed independently based on Rel-8 specification. 
Proposal 2: The UE shall extend the Active time on a CC until the Active time’s on all other CC’s are expired. 
2.2
Possibility of introducing Common DRX with independent Active time
With taking the discussion in 2.1 into account, it could be clarified that although the Common DRX has been agreed in the case of CA, the additional specification will be necessary for aligning the Active time among CC’s from backward compatibility point of view. 
If the proposals in 2.1 can be agreeable, it seems that the Common DRX with independent Active time could be introduced easily and this will be less complex rather than the original Common DRX. In the case of the Common DRX with independent Active time, it should be noted that the baseline is same as Common DRX, i.e. the DRX parameters are same and the On-duration is always time aligned. Then, the HARQ operation is performed on each CC independently and the Active time is determined independently. This would be useful with considering the following reasons; 
· The new data transmission will be occur within On-duration basically,

· The retransmission(s) can be sent only on the same CC as the first transmission, 

· The Active time extension would be required for retransmission in typical case, 
· The Common DRX with independent Active time is simpler than the original Common DRX.

Needless to say, the Common DRX with independent Active time could achieve the UE battery saving more effectively. 
One concern can be seen in the case that PDCCH with carrier indicator is used for DL scheduling. In this case, even if the data (re)transmission on a CC is finished and Active time determined by its own DRX related timers is expired, the CC may need to be extended the Active time. However, the simple solutions can be considered. One possible solutions is that if the Active time is expired on a CC, the eNB shall not use that CC for sending a scheduling information on PDCCH. Another solution is that even if the Active time needs not to be extended from the data transmission on a CC (e.g. CC1) point of view, the Active time on the CC1 may be extended depending on the PDCCH utilization. For example, when the CC1 is used for the scheduling on PDCCH with carrier indicator which indicates the scheduling on other CC, the Active time on the CC1 shall be extended until the data transmission indicated by the PDCCH on the CC1 is finished. Note that in order to introduce the latter solution there needs to be such a restriction that the PDCCH sending the scheduling information shall be sent on the same CC as the first one or the same CC where the data sent. However, this restriction would not cause the large impact on the performance. 
Furthermore, the PDCCH monitoring set discussed in RAN1 is related to the discussion here. However, since it is not so clear how to use and/or the need for the PDCCH monitoring set, it would be better to consider the PDCCH monitoring set issue after making the above points clear.

One the other hand, RAN2 is now discussing the need for the fast activation/deactivation message on PDCCH. Actually the Common DRX with independent Active time is useful especially in the case that there is no fast activation/deactivation message. So, it may be better for RAN2 to discuss the possibility of introducing the Common DRX with independent Active time after deciding if the fast (de-)activation message is supported. 
Proposal 3: RAN2 discuss the possibility of introducing Common DRX with independent Active time after deciding if the fast (de-)activation is supported. 
3. Conclusion

In this contribution we discussed some more details on the Common DRX with carrier aggregation which is the agreement as baseline solution. In order to simplify the DRX control, we propose to introduce the solutions below; 
1. The control of DRX related timers on each CC is performed independently based on Rel-8 specification. 
2. The UE shall extend the Active time on a CC until the Active time’s on all other CC’s are expired.
Furthermore, we propose; 

3. RAN2 discuss the possibility of introducing Common DRX with independent Active time after deciding if the fast (de-)activation is supported.
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Agreement: Common DRX as baseline


- UE applies the same DRX operation to all configured carriers, i.e. identical PDCCH active times on all CC’s


	Note: if we have separate activation: UE applies the same DRX operation to all configured and activated carriers


- CCx can always schedule PDSCH on any other configured (and activated (FFS)) CC








