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1. Introduction
In the last meeting, the procedures on recovery of timing synchronization after detecting UL synchronization loss during UL transmission inactivity have been discussed. Regarding criteria for uplink synchronization loss estimation, a timer in the UE is considered as a basic assumption. In this paper, this point is further discussed. In addition, we also discuss how to deliver the TA command to the UE

2. Need for a timer to detect uplink synchronization loss
One of the simplest criteria is a timer to for both a UE and eNB detect uplink timing synchronization loss. So, when the timer is expired, the UE and eNB can assume that uplink timing is lost and then uplink synchronization procedures for resuming DL transmission and UL transmission respectively are required.
However, we should consider a need for a timer for resuming UL transmission. In fact, during UL transmission inactivity, a UE should not have any UL resource. Therefore, for resuming UL transmission, RACH procedure should be anyhow required for the UE to request UL resource regardless a timer. Hence, it is unnecessary for the UE to detect uplink synchronization loss by such a timer in this case.
In addition, one thing we should consider is a dedicated resource to request UL resources. Although the usage of the dedicated resources is still unclear, it was agreed at least that the UE can use the RACH to make a scheduling request, e.g., low duty cycle UE. Therefore, a timer should be considered only if the dedicated resource is available.
Proposal 1:

In case for resuming UL transmission, a timer for UL synchronization loss estimation should be considered only if the dedicated resource to make a scheduling request is available.
3. Delivery of TA command
Regarding delivery of TA command, the simplest way is to piggyback it into MAC PDU if eNB has data to transmit because the overhead is the smallest. 
However, when the eNB has no data to transmit, we can consider following alternatives.

1. DL L1/L2 control channel with special format

2. DL L1/L2 control channel + one DL-SCH message for one UE

3. DL L1/L2 control channel + one DL-SCH message for the multiple UEs

First of all, alt.2 can be omitted from overhead point of view.

Between alt.1 and alt2, we see a benefit of alt.3 rather than alt.1 from DL L1/L2 signaling point of view. With simple calculation, for 5 UEs, alt.3 requires only 1 DL L1/L2 control channel while alt.3 requires 5 DL L1/L2 control channels.
For less complexity of a UE to monitor DL L1/L2 control channel for alt.3, the DL L1/L2 control channel can indicate some restrictions such as a bitmap not to read the corresponding DL-SCH message.

Or, if MTCH is mapped to the DL-SCH as in [1], the UEs receiving MTCH on DL-SCH should be time-synchronized due to the feedback such as ACK/NACK and CQI. In this case, alt.3 is a good choice for cheaply transmitting TA commands with a special group Id.
Proposal 2:

TA command is sent via DL-SCH message intended for the multiple UEs. And corresponding DL L1/L2 control channel has special format or special group Id.

4. Conclusion

It is proposed that

Proposal 1:

· In case for resuming UL transmission, a timer for UL synchronization loss estimation should be considered only if the dedicated resource to make a scheduling request is available.
Proposal 2:

· TA command is sent via DL-SCH message intended for the multiple UEs. And corresponding DL L1/L2 control channel has special format or special group Id.
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