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1 Introduction/Background
In a last meeting the LS from RAN2 [1] is received to inform of the agreement on DRX related to PDCCH monitoring:
…

DRX allows the UE not to monitor the PDCCH (and the PDSCH) on any component carrier while the UE is not in Active Time (as defined in TS 36.321). The UE applies the same DRX operation to all configured and activated CCs, i.e., identical PDCCH active times on all CC’s.
…

It is RAN2 understanding that the introduction of PDCCH monitoring set mainly impacts RAN1 PDCCH design with carrier aggregation in Rel-10, e.g. number of PDCCH blind decoding, PDCCH false detection probability, etc. Hence, RAN2 kindly requests RAN1 to determine whether or not a PDCCH monitoring set shall be introduced.
…

This contribution discussed the need for defining a PDCCH monitoring set with respect to RAN2 decision on DRX operation.
2 Discussion

Rel-8 DRX procedures define UE PDCCH monitoring requirements. Active Time related to DRX operation is defined in [2] as a time during which the UE monitors the PDCCH in PDCCH-subframes. The total duration of Active Time is driven mainly by 3 timers: On Duration timer, Inactivity timer and HARQ RTT timer. The minimum Active Time is of length equal to on-duration and the maximum Active Time includes in addition duration of 2 timers:  the time of UE is performing continuous reception while the inactivity timer has not expired and the time UE is waiting for a DL retransmission after of HARQ RTT timer has expired.
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Figure 1: DRX operation
With support for carrier aggregation for LTE-A, the concept of PDCCH monitoring needs to be extended to multiple carriers. The baseline assumption implies that the UE should be prepared to receive PDCCH on any of the activated CC. Assuming the same PDCCH search space as in Rel-8, the number of blind decodes attempts increases proportionally with the number of activated CCs. Therefore the PDCCH monitoring set was considered in order to avoid excessive blind decoding attempts.
According the RAN2 decision the concept of Rel8 PDCCH monitoring is directly extended across multiple CCs. UE monitors the control region of all configured and activated CCs, based on a same DRX operation with identical active time on all CCs. 
In case of carrier aggregation, an ambiguous interpretation issue for detailed DRX operation is described as follows:

If Active time identical on all CCs, means that the data transmission or retransmission on one CC always affect the active time on all CCs, i.e. the active time on all CC is extended to be identical to the longest active time. In this case the number of PDCCH blind decoding will increase proportionally with the number of activated CCs and then PDCCH monitoring set is needed.
If Active time identical on all CCs, means that the rule for applying active time on each CC is identical, but data transmission or retransmission on one CC only affects the active time on itself, i.e. each CC has independent timers. Whether On duration timer, Inactivity timer and HARQ RTT timer have common values or not among CCs and whether they are running independently or not should be clarified. In the case that the timers are running independently then the need of introduction of PDCCH monitoring set could be less necessary as monitoring of PDDCH would be driven by DRX timers. However as the PDCCH on a component carrier can assign PDSCH or PUSCH resources in one of multiple component carriers using the carrier indicator field there is still need to indicate which CC to monitor for PDCCH decoding in order to avoid unnecessary PDCCH blind decoding attempts on CCs that are not configured for PDCCH reception.
However, the clarification for the abovementioned meaning for identical Active time can be related with RAN1 technical discussion for UE PDCCH blind decoding.
3 Conclusion
It is suggested to send LS to RAN2 for clarification of interpretation of:
“ … DRX allows the UE not to monitor the PDCCH (and the PDSCH) on any component carrier while the UE is not in Active Time (as defined in TS 36.321). The UE applies the same DRX operation to all configured and activated CCs, i.e., identical PDCCH active times on all CC’s. “
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