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1. Introduction

In the last RAN2 meeting, it was agreed that PDCCH-subframe is defined per UE and as union of DL and special subframes of all configured Serving Cells. In this document, we will further discuss two open issues, one is drx-RetransmissionTimer and the other is Scheduling Request. 
2. Discussion 
2.1
Open Issue 1 - drx-RetransmissionTimer
For simplicity, we directly use an example as below to explain two mechanisms for counting drx-RetransmissionTimer. Both PCell and SCell are configured with PDCCH. onDurationTimer and drx-InactivityTimer are set to 4 PDCCH-subframes and drx-RetransmissionTimer is set to 2. A UE receives a DL transmission on PCell at the subframe 1 and send a NACK back to network at the subframe 7. At the same time, HARQ RTT Timer is running. Upon expiration of HARQ RTT Timer, drx-RetransmissionTimer would be started to run from the subframe 2 to 4 if following the first method which is counting for PDCCH-subframe on all Serving Cells, and from the subframe 2 to 6 if following the second method which is counting for PDCCH-subframe on the Scheduling Serving Cell (in this case, it is PCell).

It can be seen that in the first method retransmission opportunities include subframe A and B and it is not possible for eNB to schedule any retransmission at these two subframes because retransmission can only occur on PCell and subframe A and B are not PDCCH-subframes of PCell. Of course, it has no problem in the second method because subframe C and D are just the PDCCH-subframes of PCell. However, it may be argued that if network can set drx-RetransmissionTimer longer to at least cover some PDCCH-subframes of the Serving Cell on which the transmission is scheduled then it has no problem. Hence, it is proposed to use the second method or have a note for network behaviour.

Proposal 1:  drx-RetransmissionTimer is counted for PDCCH-subframe of the Serving Cell on which the transmission is scheduled.  (The running MAC CR_R2-123091 seems to already reflect this proposal.)
Proposal 1a:   If Proposal 1 is not agreed, eNB should set proper/long values for drx-RetransmissionTimer.
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2.2
Open Issue 2 - Scheduling Request
In the following example, both PCell and SCell are configured with PDCCH and SCell is NOT configured with UL. Upon SR sent on PUCCH on PCell at the subframe 2, UE need to keep active to detect a potential UL grant. And there are two ways for UE to decide which PDCCH-subframes should be monitored. The first method is to monitor all coming PDCCH-subframes. As it can be seen in the example, there are 12 PDCCH-subframes in total UE need to monitor. The second method is that UE can just monitor all PDCCH-subframes at which network could schedule UL grants. In this case, it means that UE doesn’t need to monitor the subframe A, B, C, D, E, and F because these subframes are just PDCCH subframes on the SCell and the SCell is not configured with UL so it is not possible for network to schedule any UL grant at these subframes.

Comparing the aforementioned two methods, it can be seen that more power can be saved in the second method. However, one advantage of the first method is no need to modify the current MAC spec, but actually it depends on how complicated the change is. Considering power saving and the intention of sending SR, it is proposed to count the PDCCH-subframe at which an UL grant can occur.
Proposal 2:    Upon sending SR on PUCCH on PCell, UE should monitor PDCCH-subframes at which an UL grant could be scheduled.
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3. Conclusion
For drx-RetransmissionTimer, it is suggested to restrict UE to monitor DL retransmissions at the PDCCH-subframe of the Serving Cell on which the transmission is scheduled; and upon sending SR, only monitor PDCCH-subframes on which an UL grant can occur.

The following text proposals are for reference.

Proposal 1
3.1
Definitions

[…]
drx-RetransmissionTimer: Specifies the maximum number of consecutive PDCCH-subframe(s) of the Serving Cell on which the DL transmission is scheduled for as soon as a DL retransmission is expected by the UE.
Comment: Actually we think that the current text may already reflect that UE only monitor PDCCH subframes of the Serving Cell on which the DL transmission is scheduled because it says  “as soon as a DL retransmission is expected by the UE”. So this draft text proposal may not be necessary in the current running MAC CR.
Proposal 2
5.7
Discontinuous Reception (DRX)

[…]
When a DRX cycle is configured, the Active Time includes the time while: 

[…]
-
a Scheduling Request is sent on PUCCH and is pending (as described in subclause 5.4.4) and an uplink grant can occur; or
-
an uplink grant for a pending HARQ retransmission can occur and there is data in the corresponding HARQ buffer; or

[…]
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