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1. Introduction
The following open issue is recorded in [1]:

Shall HARQ RTT Timer be restarted if the PDCCH for a re-tx is missed?
We discuss the issue in this contribution.
2. Discussion
As specified in current MAC specification [2], a DRX Retransmission Timer can only be stopped when UE receives a PDCCH which indicates a DL transmission or if a DL assignment has been configured for the corresponding HARQ process in current subframe. So a DRX Retransmission Timer will expire in the following cases:
1) Take place UL HARQ feedback NACK->ACK error;
2) Reach the MAX HARQ retransmission number in eNB;
3) The PDCCH for a DL transmission is missed.
From UE point of view, it doesn’t know what occurs when a DRX Retransmission Timer expires, it always interprets that the PDCCH for a retransmission is missed. Normally, case3 occurs most frequently among the three cases, and seems lead to data loss if UE does nothing after expiration of DRX Retransmission Timer. Therefore we think UE should take action when DRX Retransmission Timer expires.
Proposal 1: UE should take action when DRX Retransmission Timer expires.
3. Solution

In order to avoid data loss, a simple solution is to restart the corresponding HARQ RTT Timer. However, we find this solution may lead to DRX de-synchronization in both sides if the PDCCH for a retransmission is missed. eNB may send a PDCCH for retransmission while UE is sleeping due to DRX de-synchronization in both sides. The DRX de-synchronization scenario is illustrated as figure 1.

We identify two options to solve this issue as below.
Option 1: UE doesn’t stop the corresponding DRX Retransmission Timer when it receives a PDCCH for retransmission. But UE restarts RTT Timer when DRX Retransmission Timer expires.
Option 2: UE start a new timer when a DRX Retransmission Timer expires. The value of the new timer equals to the value of a DRX Retransmission Timer plus the value of a HARQ RTT Timer.
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Figure 1 Example of DRX de-synchronization in both sides

3.1 Option 1
This option makes DRX status in both sides always synchronous regardless of whether a PDCCH for retransmission is missed or not. To make this option feasible, we assume eNB doesn’t stop the corresponding DRX Retransmission Timer in it when it sends a PDCCH for retransmission.
An example is given as shown Figure 2, UE doesn’t stop DRX Retransmission Timer even it receives a PDCCH for a DL retransmission. In this example, UE decodes data unsuccessfully and sends NACK to eNB. After DRX Retransmission Timer expires, UE restarts HARQ RTT Timer. When HARQ RTT Timer expires again, UE restarts DRX Retransmission Timer to wait for a retransmission. UE receives a PDCCH for retransmission and sends ACK to eNB after successful data decoding. 
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                                   Figure 2 Example of option 1 when PDCCH for retransmission is received
If a PDCCH for retransmission is missed, as shown in Figure 3, the DRX Retransmission Timer in UE will not be stopped and expires later. Then the DRX status in both sides is always synchronous.
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Figure 3 Example of option 1 when PDCCH for retransmission is missed
3.2 Option 2
This option let UE in active for a long time to ensure it will not miss a PDCCH for retransmission due to sleeping. To apply this option, a new timer is introduced and named PDCCH_Lost_Timer in this document. The value of PDCCH_Lost_Timer equals to the value of a DRX Retransmission Timer plus the value of a HARQ RTT Timer. UE keeps active while PDCCH_Lost_Timer is running.
An example is given as shown in Figure 4. We assume eNB stops the corresponding DRX Retransmission Timer and starts a HARQ RTT Timer when it sends a PDCCH for retransmission. If UE doesn’t receive the PDCCH for retransmission, then the DRX Retransmission Timer in it will continue. Thus DRX synchronization in both sides is lost. When DRX Retransmission Timer in UE expires, UE starts PDCCH_Lost_Timer. UE keeps active while PDCCH_Lost_Timer is running. This timer makes it impossible for UE missing a PDCCH for retransmission due to sleeping. 
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Figure 4 Example of option 2 when PDCCH for retransmission is missed
Based on explanation above, we propose RAN2 to adopt one of these two options to handle the expiration of DRX Retransmission Timer.
Proposal 2: adopt one of these two options to handle the expiration of DRX Retransmission Timer.
4. Conclusion

In this contribution, we discuss whether UE should take actions when DRX Retransmission Timer expires, and provide two proposals.
Proposal 1: UE should take actions when DRX Retransmission Timer expires.
Proposal 2: adopt one of these two options to handle the expiration of DRX Retransmission Timer.

We hope RAN2 to discuss this issue and make a decision. 
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