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1. Introduction
Currently it is agreed that a timer based approach is used as the basic mechanism for UL synchronisation maintenance [1]. By using the timer based approach, both the eNB and the UE can manage the UL Sync State of the UE [3]. In such a case, signalling will need to be transmitted from the detected side to recover UL Sync. However, we think that an Out of UL Sync condition can be detected by other than a timer based approach which can avoid this need for signalling. We try to show the situation where a UE or an eNB detects the Out of UL Sync state.  We propose incorporation of a UL Sync Request from the eNB and from the UE.
2. Consideration on UL Sync State Management
2.1. Basic UL Sync State Management 
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Figure 1 : Timer based management
Figure 1 shows the Timer based management scheme as the current assumption. Both the UE and the eNB will start a Sync Timer after a Timing Advance Command and each UL Sync State will be synchronised. The length of the Sync Timer is specified for each UE according to UE speed, etc. If a TA command is not transmitted before the timer expiry, both the UE and the eNB will set their UL Sync State condition to Out of Sync. The UE and the eNB can both recognise the necessity of a random access procedure to restore sync prior to Data Transmission, e.g. when the eNB doesn’t maintain the UL Sync State of the UE due to long DRX which puts the UL Sync State in an s Out of Sync state. This Timer based management scheme is a very simple method. However, we think that the situation described in the following section should be taken into account. 
2.2. Detection of Out of UL Sync by eNB
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Figure 2 : Detection of Out of UL Sync by eNB

Figure 2 shows an example of a false Detection of the Out of UL Sync state by the eNB. The eNB can falsely detect Out of UL Sync condition of the UE which could be caused by UL transmission error such as Radio Link Failure (e.g., a number of failures of HARQ retransmission, error detection for Sounding RS). This situation would happen when the Sync Timer given by the eNB is not appropriate for the UE conditions. Though the UL Sync State is being maintained by the sync timer (UL Sync Maintenance State), a false Out of UL Sync condition has been detected by eNB. Since the Sync Timer in the UE is not expired, a state mismatch between the eNB and the UE will occur Therefore the eNB is required to send a UL Sync Request to the UE to recover UL Sync. If the Sync Timer is short enough to avoid an Out of UL Sync state of the UE, early UL Sync recovery may not be needed, however, Sync Timer is likely to be set to a long time for overhead reduction, depending on eNB implementation. And this UL Sync Request can be used for one of the schemes of UL Sync Maintenance. 
Proposal 1: An eNB can transmit a UL Sync Request to the UE within the UL Sync Maintenance State based on the sync timer. (e.g., radio link problem)
2.3. Detection of Out of UL Sync by UE 
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Figure 3 : Detection of Out of UL Sync by UE

Figure 3 shows an example of Detection of a false Out of UL Sync condition by the UE. The UE can falsely detect an Out of UL Sync condition of the UE which could be caused by a DL re-synchronisation (e.g., DL RS misdetection, BCH misdetection). Though the UL Sync State is being maintained by the sync timer (UL Sync Maintenance State), a false Out of UL Sync has been detected by the UE. Since the Sync Timer in the eNB is not expired, a state mismatch between the eNB and the UE will occur. Therefore, the UE is required to send a UL Sync Request to the eNB via PRACH to recover UL Sync. In addition, it is FFS whether the UE can guess its own Out of UL Sync condition (e.g., by DL RS Drift, by the number of HARQ ACK misdetection, etc).
Proposal 2: A UE can transmit a UL Sync Request via PRACH after the detection of Out of UL Sync within the UL Sync Maintenance State based on the sync timer. (e.g., DL re-synchronisation)

3. Proposal

We proposed a method for Detection of Out of UL Sync states and the usage of UL Sync Requests. The following is a summary of our proposals -
Proposal 1: An eNB can transmit a UL Sync Request to the UE within the UL Sync Maintenance State based on the sync timer. (e.g., radio link problem)
Proposal 2: A UE can transmit a UL Sync Request via PRACH after the detection of Out of UL Sync within the UL Sync Maintenance State based on the sync timer. (e.g., DL re-synchronisation)
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