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1. Introduction
When MIMO rank changes from 2 to 1, different TBs of one HARQ process may be retransmitted separately. If PDCCH for retransmission of one TB is received, current UE behavior is to stop drx-RetranmissionTimer which may cause UE to leave Active Time. If it happens, the second TB of the same HARQ process will not able to be retransmitted until UE re-enters active time, which may bring retransmission delay for the second TB as shown in Figure1.
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                                                Figure1.  TB Retransmission delay for MIMO rank change

The above issue was discussed on the last RAN2 meeting but no conclusion was reached. In this contribution, we will further analyze this issue and propose to keep current drx-RetransmissionTimer maintenance unchanged.

2. Discussion
There are mainly three solutions were proposed for this issue in the last RAN2 meetings, listed below:
· Alt1: Do nothing.

· Alt2: Stop drx-RetransmissionTimer until all TBs of the same HARQ process are successfully decoded [1].

· Alt3: Stop drx-RetransmissionTimer until PDCCH indicating all TBs of a HARQ process are received and restart drx-RetransmissionTimer after HARQ RTT timer expires while the HARQ process is not successfully decoded[2][3]. 

Alt1 is the current mechanism, Alt2 and Alt3 can be deems as enhancement for drx-RetransmissionTimer. Whether the enhancement is needed depends on the following factors:

1) Probability of both TBs decoded failure in one subframe

Before comparing the above solutions, we will first analyze the probability of both two TBs cannot be successfully decoded during Rank change. Assuming the BLER for one PDSCH transmission is 10%, the probability of both two TBs are not successfully decoded is nearly 1%, thus it can be deems as a corner case.
Observation 1: the probability of both two TBs cannot be decoded successfully is nearly 1%, which can be deemed as a corner case.

2) Gain
Whether the second TB can be retransmitted depends on eNB implementation, if eNB wants to drop it, the enhancement in Alt2 and Alt3 is unnecessary. Even if eNB wants to schedule it for retransmission, if UE is in active time for other reasons, introducing Alt2 and Alt3 as enhancement is also unnecessary. That is to say, only when there is no other factor to leave UE in Active Time, Alt2 or Alt3 can bring the benefit of reducing the retransmission delay for the second TB.
Considering the largest retransmission delay equal to HARQ RTT, i.e. 8ms for FDD and 16ms at maximum for TDD, the delay reduction brought by the enhancement is not obvious. On the contrary, enhancement in Alt2 or Alt3 will extend UE Active Time, thus it will consume more power, especially in Alt2.
Observation 2: the gain of Alt2 or Alt3 is limited.
3) Specification effort and backward compatibility
For Alt2 and Alt3, the specification effort can be listed below:

· UE’s Active Time is extended by modifying the drx-RetransmissionTimer stop mechanism, thus when to stop the drx-RetransmissionTimer should be specified. 
· When the HARQ RTT timer expires, the drx-RetransmissionTimer of the same HARQ process may be also running, thus the restart of the drx-RetransmissionTimer should be specified.
· For Alt2, new timing should be specified to make eNB and UE have the same understanding toward successfully decoding.
From the aspect of backward compatibility, if the enhancement is performed by eNB but not by the UE, UE may miss PDCCH; if the enhancement is performed by UE but not by the eNB, UE will consume power to monitor PDCCH and send SRS/PUCCH, but nothing can be received. 

Observation 3: Alt2 or Alt3 may introduce additional specification effort.
From the above three observations, it is proposed to keep current drx-RetransmissionTimer maintenance unchanged.
Proposal: The drx-RetransmissionTimer maintenance should keep unchanged.
3. Conclusion
According to the analysis in section 2, it is proposed:
Proposal: The drx-RetransmissionTimer maintenance should keep unchanged.
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