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1.  Introduction

As shown in [1], L1/L2 control channel target quality in LTE is similar to that of UTRA. Therefore, MAC signalling is not 100% reliable. TS36.300 section 12 [2] states that for non-realtime services, the MAC header or MAC control message may control the DRX configuration. If an error occurs in a HARQ feedback transmission to a MAC PDU carrying DRX control information, DRX de-synchronisation could occur. This paper proposes a simple way to recover from it.
2. Discussion
In section 12 of [2], the UE DRX behaviour for non real realtime (NRT) traffic is described as shown below:

For NRT services, during the “on-duration”, if the UE cannot find an allocation, it reenters DRX (hereafter referred to as initial DRX). However, if the L1/L2 control signalling signals an allocation to the UE, the UE enters non-DRX mode:
-
until a MAC header/control message tells the UE to re-enter DRX, with a cycle explicitly indicated in the MAC payload; or
-
the UE autonomously re-enters DRX with a predefined cycle after not receiving any allocation for a given duration. The predefined DRX cycle may be shorter than the initial one. And if it is, a longer period of inactivity will bring the UE back to the initial DRX cycle directly or by successive steps (FFS)
In case of UE autonomous DRX behaviour, if the UE misses a resource allocation and the eNB interprets DTX as an ACK, the UE may start a long DRX period while the eNB may be in continuous reception or in short DRX. As a result subsequent downlink transmissions will be lost. Although the probability of such de-synchronisation is low (1e-3), if downlink signalling message is lost or its delivery is delayed then the impact may be significant. Therefore we think that DRX de-synchronisation recovery mechanisms are required.
Proposal: Recovery mechanisms for DRX de-synchronisation should be adopted

2.1 Possible Recovery Mechanisms
One possible solution is when the eNB detects the de-synchronisation, the eNB calculates the most likely time when the UE will be awake based on the previous DRX configuration and the history of most recent successful communication; at this time it can instruct the UE to go into continuous reception and re-configure the DRX interval, etc, using L1/L2 control or MAC signalling.

Proposal: eNB signals the UE to start continuous reception possibly with new DRX configuration parameter when it believes the DRX periods are desynchronised between network and UE.

However, such calculation may be wrong and it may take some time to pin point the UE awake timing. Since the starting point of long DRX may change depending on the actual traffic, the eNB needs to transmit data to the UE at every possible moment when the UE might be awake from DRX. The number of transmissions and retransmissions could be high in order to find the timing when the UE is awake and to recover from de-synchronisation. 
To avoid difficulties in determining the timing at which the eNB is able to signal to the desynchronised UE, one option may be that when the RB is setup, additional RRC signalling indicates a pre-defined periodic timing when the UE always wakes up during DRX operation. The eNB then knows it can transmit data or control information (in case some resource allocation is needed, etc.) at this pre-determined time in order to reliably reach the desynchronised UE.
Proposal: A predefined period can be configured by RRC to enable DRX de-synchronisation recovery.
3. Conclusion

Based on the above discussion, we propose that the eNB should send a command to tell the UE to go to continuous reception when it detects that the DRX is desynchronised between the UE and network. 
In order to determine the timing when to send the continuous reception command transmission, we propose either:

1) eNB calculation based on the previous DRX configuration and history of recent successful communication; or

2) use a pre-defined wake-up time set by RRC.
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