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1. Introduction
This item was discussed in RAN2 #80 UP meeting and conclusion of the meeting was that RAN2 will discuss again in this meeting. 
2. Discussion

2.1. Considerations whether introducing HARQ RTT timer restart
According to [2], eNB would decide the precoding matrix for DL MIMO transmission and select a TB between 2 TBs for HARQ retransmission based on changed rank condition if eNB received RI information, which is changed from 2 to 1 while the HARQ retransmission process is ongoing. 
However, LTE specification does not have any limitation that the eNB may not change the rank for DL MIMO transmission even though UE already reported the changed RI information according to the policy of eNB implementation. Moreover, the probability to report the changed rank value during HARQ retransmission process is rare since the rate of successful transmission for first HARQ transmission is generally higher than 90%.

Hence, based on the above considerations, the problematic situation that eNB changes the rank to 1 for selecting the precoding matrix for HARQ retransmission is rare case.
Observation 1: It is rare case that eNB changes the rank for precoding in DL MIMO transmission according to RI reported from UE during HARQ retransmission.

The assumption that eNB configures long enough parameter on drx-inactivity timer to maintain active time is not appropriate for this problematic case. There is no real impact for UE power consumption with HARQ RTT timer since UE always would be allowed to monitor PDCCH corresponding to the HARQ process even though HARQ RTT timer is running anyway. It means that operation of HARQ RTT timer would be meaningless. Therefore, we think that in-active time condition should be assumed for this issue.
Observation 2: RAN2 should consider this issue based on in-active time condition.
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Figure 1. one example of rank change from 2 to 1 during HARQ retransmission.
Figure 1 shows the operation of HARQ RTT timer and drx-retransmission timer when UE received a PDCCH, which has DL assignment information for at least one TB.
With in-active time condition, HARQ RTT timer cannot be restarted according to MAC specification even though restarting HARQ RTT timer is allowed.
Observation 3: Even though the HARQ RTT timer can be restarted, there would be no impact on DRX operation in UE.
Therefore, we propose the following.
Proposal 1: RAN2 is requested to confirm that the HARQ RTT timer restart has no benefit from UE power consumption point of view.
2.2. Other issue
However, additional delay can be occurred since drx-retransmission timer would be stopped by PDCCH which has only one DL TB information for the HARQ process. The delay can be more than at least HARQ RTT.
Observation 4: Regarding the problematic situation, additional delay for another TB retransmission would be occurred due to stopping drx-retransmission timer.

To remove the delay due to PDCCH which has only one TB for the HARQ process, we suggest several alternatives as below:
1) RAN2 assumes that eNB always transmits same number of TB for the HARQ process.

- Pros: With this assumption, we can simply solve the problem with no spec change. Although this alternative would be expected some data loss due to unmatched MIMO channel adaptation, the data loss can be negligible since the data loss rate is very low and the data can be regenerated by MAC layer or retransmitted by ARQ process in RLC layer.

- Cons: This alternative has strict limitation to send HARQ retransmission data even though PHY can support only one TB retransmission for a couple of TBs in a HARQ process. 

2) Stop drx-retransmission timer when all TBs in the HARQ process were retransmitted.
- Pros: This alternative is the best to reflect the original intention of HARQ RTT and drx-retransmission timer. 
- Cons: With this alternative, a lot of spec changes would be required. 
Therefore, it is not preferable.
3) Start HARQ RTT timer and stop drx-retransmission timer when UE receives the PDCCH which indicates all TBs in the HARQ process.
- Pros: The motive of this alternative is that the operation of HARQ RTT timer and drx-retransmission timer would not be changed if UE received a PDCCH which includes DL assignment for only a TB information for a couple of TBs in the HARQ process. Therefore, opportunity of retransmission for remained TB can be guaranteed within drx-retransmission timer period.
- Cons: The opportunity of retransmission with a TB information would be limited during one drx-retransmission timer period. Therefore, if eNB wants to extend the retransmission for the HARQ process, redundant retransmission which contains all TBs in the HARQ process should be needed. Moreover, this alternative has additional power consumption if all retransmissions were successful before drx-retransmission timer expires.
Regarding above alternatives, we prefer the Alternative 3) based on the assumption made in alternative 1) since there is no issue on restarting of HARQ RTT timer with no or minimum MAC spec change to reflect the original intention of DRX operation.
Proposal 2: RAN2 is kindly requested to discuss on alternative 3) and alternative 1).
We also provide the related CR in R2-13xxxx.
3. Conclusion
In this contribution, we have discussed with the following observations.

Observation 1: It is rare case that eNB changes the rank for precoding in DL MIMO transmission according to RI reported from UE during HARQ retransmission.

Observation 2: RAN2 should consider this issue based on in-active time condition.

Observation 3: Even though the HARQ RTT timer can be restarted, there would be no impact on DRX operation in UE.

Observation 4: Regarding the problematic situation, additional delay for another TB retransmission would be occurred due to stopping drx-retransmission timer.

RAN2 is kindly requested to agree to the following proposals. 
Proposal 1: RAN2 is requested to confirm that the HARQ RTT timer restart has no benefit from UE power consumption point of view.
Proposal 2: RAN2 is kindly requested to discuss on alternative 3) and alternative 1).
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