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1. Introduction
In the RAN2#64 meeting, [1] was discussed and considered as an optimization. In Rel-9, we think that we can use a simple solution to avoid the impact of missing PDCCH during DL retransmission. This document discusses the issue of DRX desychronization due to lost PDCCH and proposes a solution.
2. Discussion
According to current MAC specification, UE stops the DRX Retransmission Timer for the corresponding HARQ process when it receives a PDCCH which indicates a DL transmission or a DL assignment has been configured for this subframe. Then the DRX Retransmission Timer will expire if none of the above happens. This could occur in the following scenarios:

1. eNB has decided to stop transmissions for this HARQ process

1) eNB decides to delay that Transport Block since lack of resource during this retransmission duration  
2) an UL HARQ feedback NACK->ACK error occurred 
3) Reach the MAX number of HARQ retransmission in eNB

2.   The PDCCH for a DL transmission is missed
The probability of the scenario 1-2) is 0.01-0.1 percent and UE can not recover it, and scenario 1-3) also has very low probability. These two scenarios don’t need any extra operations. However scenario 2 will occur with about 1 percent probability. After sending the PDCCH, the eNB will assume that UE stopped the DRX Retransmission Timer and started the HARQ RTT timer. Instead the UE will not do anything since no PDCCH is received. Scenario 1-1) also could occur if DRX Retransmission Timer is set too short.
When the next retransmission occurs (after HARQ RTT Timer), the UE may be asleep and therefore cannot receive the DL-SCH. If such desynchronization is not handled by eNB, it will cause data loss. So we think that the issue of missing PDCCH should be handled by UE when the DRX Retransmission Timer is running.     
3. Solution
A solution to this problem is illustrated in Figure 1 and explained below:

1. UE will start a new Timer (e.g. it can be called PDCCH_Lost_Timer) when DRX Retransmission Timer expires, which is set to the value of the DRX Retransmission Timer plus the HARQ RTT Timer.  The timer only runs once and does not need to be configured by RRC.
2. During the Timer is running UE is also in Active Time and monitors the PDCCH. So UE could receive the Next DL Retransmission even after missing a DL PDCCH or eNB decides to delay retransmission itself. 
This solution is simple and just adds a new timer to complement the DL Retransmission PDCCH loss case.
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Figure 1: proposed behaviour: start a new timer “PDCCH Lost Timer” when DRX Retransmission timer expires.
This solution has very limited impact on DRX since the new PDCCH_Lost_Timer only runs once after DRX Retransmission Timer has expired. In normal case, it will never be started at all. Further, the complexity of this solution is small and it is captured with a simple CR as illustrated in [3].
4. Conclusion

Proposal 1: It is proposed to resolve the problem of DRX mis-alignment due to lost PDCCH and adopt the solution proposed above (PDCCH Lost Timer)
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