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1 Introduction

In the context of MIMO, there were several issues on DRX. One of them is whether the drx retransmission timer operation needs to support the case where the number of ranks is changed from 2 to 1 during retransmissions.
The following figure shows the example illustrated in [1].

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	
	
	
	
	
	
	40

	TB1
	A1
	↑Nak
	A2
	       ↑Nak
	A3
	A3
	A3
	
	A3
	↑Ack

	HARQ RTT Timer
	1
	2
	3
	4
	5
	6
	7
	8
	
	
	
	
	
	1
	2
	3
	1
	2
	3
	4
	5
	6
	7
	8
	
	1
	2
	3
	4
	5
	6
	7
	8
	
	
	
	
	
	
	
	

	drx-RetxTimer
	
	
	
	
	
	
	
	
	1
	2
	3
	4
	5
	6
	
	
	
	
	
	
	
	
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	
	
	
	
	
	
	
	
	

	TB2
	B1
	↑Nak
	B2
	       ↑Nak
	B3
	B3
	B3
	B3
	B3
	B3
	B3
	B3
	

	drx-InactivityTimer
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


In this example, A1 and B1 mean the first transmission (new data) of TB1 and TB2, respectively. TB1 and TB2 share the same HARQ process for MIMO operations. A2/A3 and B2/B3 mean the second and third transmissions (retransmitted data) of TB 1 and TB2. 

Because current drx retransmission timer stops when even a PDCCH indicating a DL transmission is received, the PDCCH for B3 in subframe 24 makes the drx retransmission stop in the same subframe. It means that the current drx retransmission timer does not ensure that the UE can receive two PDCCHs indicating DL transmissions (B3 and A3) unless two PDCCHs are received at the same time.
This document addresses this issue.
2 Discussion
If we change the stop condition of the drx retransmission timer to ensure that the UE can receive PDCCHs for all TBs, (i.e., stopping the drx retransmission timer when PDCCHs for all TBs are received), it has the advantage that the UE can receive the second TB earlier because running drx retransmission timer gives opportunities for scheduling the second TB.

However, it has also side-effects in terms of power saving. There are some scenarios impacting power-saving.
The following figure shows a scenario where the eNB decides to schedule the retransmissions of TBs one by one.
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The eNB may decide to schedule A2 while drx retransmission timer is running for the first time, B2 while drx retransmission is running for the second time and so on. In this scenario, the UE unnecessarily remains to be in Active Time until drx retransmission timer expires because the drx retransmission timer does not stop unless the PDCCH for all TBs are received.
The following figure shows another scenario where the eNB decides to drop one of TBs.
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The eNB may want to drop the retransmissions of one of TBs due to some reasons. So, the retransmissions of TB “B” (i.e., B2/B3/…) will not be scheduled. In this scenario, the UE also unnecessarily remains to be in Active Time until drx retransmission timer expires.

In addition to the side-effects on the power saving, drx retransmission timer would operate differently than Rel-8 behaviour because the results of decoding for each TB may need to be additionally considered. That is, if all TBs are not successfully decoded, drx retransmission timer would stop when the PDCCHs for all the TBs are received. And if one of TBs is successfully decoded, the drx retransmission timer would stop when the PDDCH for the TB that is not successfully decoded is received. 
From the above and considering that DRX mechanism has in general a trade-off between the scheduling opportunities and the power saving, we think that there is no clear justification changing the current drx retransmission timer operation.
Proposal: It is proposed to keep the current drx retransmission timer operation (i.e., stops when even a PDCCH is received).
3 Conclusions

In this document, the issue on handling of drx retransmission timer in MIMO case was discussed and the following is concluded:
4 Proposal: It is proposed to keep the current drx retransmission timer operation (i.e., stops when even a PDCCH is received).
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