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1 Introduction

According to the current DRX procedure, the HARQ RTT Timer and drx-RetransmissionTimer is per HARQ process, which leads to some confusion in the case of a first transmission with DL MIMO and a following retransmission without DL MIMO [1]. Last meeting, we have discussed the drx-retransmission timer issue in MIMO case. Some companies considered it can bring some benefits in MIMO case but some concerns were raised about the backward compatibility of the solution. In this contribution we give our analysis about the gain and the backward compatibility issue. 
2 Discussion
2.1 Issue 
The issue has been descriped in [1] and [2], like in the below example. The UE starts the HARQ RTT Timer in subframe n. When the HARQ RTT Timer expires in subframe n+7, the UE starts the drx-retransmissionTimer from subframe n+8 and begins to monitor the PDCCH. If RI is modified from 2 to 1 in the mean time, the eNB may wish to transmit these 2 TBs separately.
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                                       Figure 1: the HARQ retransmission

If the UE receives TB#A retransmission in subframe n+8, it starts the HARQ RTT Timer and stops the drx-RetransmissionTimer. If there is no other DRX timer which makes the UE to be in active time, the UE may not monitor/decode PDCCH, so the eNB cannot retransmit TB#B before the HARQ RTT Timer expires in subframe n+15. As a result, the packet delay becomes larger unnecessarily. Furthermore, this situation is worse for TDD because of larger RTT timer value.
2.2 Consideration on backward compatibility
For this issue, we can have several solutions as below:

1) Maintaining separate HARQ RTT Timer and drx-RetransmissionTimer for every TBs.
2) Stopping the drx-retransmission timer for the corresponding HARQ process if all the TBs were retransmitted. In the example above, the drx-RetransmissionTimer is not stopped in subframe n+8 because UE has not decoded TB#B successfully so the UE may be in active time from subframe n+8 to subframe n+11. In this case, the eNB could retransmit TB#B as soon as possible. Figure 2 is the modified case for this example.
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                                       Figure 2: the modified HARQ retransmission

3) Restarting the drx-retransmission timer if the PDCCH indicates a DL transmission and retransmission of an additional TB was expected by the corresponding HARQ process.

The alternative 2 seems to have small specification change and smaller backward compatibility impacts . A corresponding change would look as below:
	-
if a HARQ RTT Timer expires in this subframe and the data of the corresponding HARQ process was not successfully decoded:

-
start the drx-RetransmissionTimer for the corresponding HARQ process.

……
-
if the PDCCH indicates a DL transmission except for only for one re-transmisson TB for MIMO or if a DL assignment has been configured for this subframe or if the PDCCH indicates a DL transmission only  for one re-transmisson TB for MIMO and another TB retransmission for the corresponding HARQ process has been indicated by PDCCH:

-
start the HARQ RTT Timer for the corresponding HARQ process;

-
stop the drx-RetransmissionTimer for the corresponding HARQ process.


The change only has impacts on the PDCCH indication case. Stopping the drx-RetransmissionTimer for the corresponding HARQ process  can  be separated in the following cases: 


Case 1) : A new TB or retransmission TB for non MIMO is indicated in same HARQ precess.

Case 2) :Two TBs (new transmission or retransmission) in  PDCCH indication for MIMO in same HARQ precess.


Case 3) : only one new TB  in PDCCH indication for overiding the MIMO retransmission TB in same HARQ process.


Case 4) : only one TB retransmission in PDCCH indication for MIMO in same HARQ precess and another TB retransmission  has not been indicated yet.

Case 5) : only one TB retransmission in PDCCH indication for MIMO in the same HARQ process and another TB retransmission  was already indicated.
The change above only modifies the UE behaviour in case 4, i.e. the UE should stop the drx-retransmission timer for the corresponding HARQ process if all the TBs were retransmitted.
Regarding above alternatives, we consider an alternative 2 has a small specification impacts and backward compatibility issue i.e. Stop drx-retransmission timer for the corresponding HARQ process if all the TBs were retransmitted.
Proposal 1: discuss if alternative 2 i.e. “Stop drx-retransmission timer for the corresponding HARQ process if all the TBs were retransmitted” can be accepted. 
Proposal 2: we are happy to provide the CR if alternative 2 is agreed.
3 Conclusion

Last meeting, we have discussed the drx-retransmission timer issue in MIMO case. Some companies considered it can bring some benefits in MIMO case; however there is still some backward compatibility concern. In this contribution we give our analysis about the gain and the backward compatibility issue.  and we propose:

Proposal 1: discuss if alternative 2 i.e. “Stop drx-retransmission timer for the corresponding HARQ process if all the TBs were retransmitted” can be accepted. 

Proposal 2: we are happy to provide the CR if alternative 2 is agreed.
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