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Discussion and Decision

1
Discussion
To maintain uplink synchronization of a specific UE, the eNB will send Timing Advance Command to make the UE adjust uplink transmission timing, then the UE will restart the timeAlignmentTimer after receiving the Timing Advance Command to extend the lifetime of uplink synchronization state. In section 7.3.2.1 in 36.133[1] and section 4.2.3 in 36.213[2], we have the following statements:
Section 7.3.2.1 in 36.133:
7.3.2.1
Timing Advance adjustment delay
UE shall adjust the timing of its uplink transmission timing at sub-frame n+6 for a timing advancement command received in sub-frame n.
Section 4.2.3 in 36.213: 

4.2.3
Transmission timing adjustments
For a timing advance command received on subframe n, the corresponding adjustment of the timing shall apply from the beginning of subframe n+6. When the UE’s uplink PUCCH/PUSCH/SRS transmissions in subframe n and subframe n+1 are overlapped due to the timing adjustment, the UE shall transmit complete subframe n and not transmit the overlapped part of subframe n+1.
However, in section 5.2 in 36.321, it is described that when the UE receives a Timing Advance Command, the UE will apply this command and restart the timeAlignmentTimer immediately. This behaviour is not aligned with specification 36.133 and 36.213. 

Section 5.2 in 36.321:
5.2
Maintenance of Uplink Time Alignment

The UE has a configurable timer timeAlignmentTimer which is used to control how long the UE is considered uplink time aligned [8].

The UE shall:

-
when a Timing Advance Command MAC control element is received:

-
apply the Timing Advance Command;



-
start or restart timeAlignmentTimer.
Based on the description above, we propose to align 36.321 with 36.213 by adding a reference to 36.213:
Proposal 1: Clarify the UE will apply the Timing Advance command in subframe n+6, if the UE received the Timing Advance command in subframe n.
Furthermore, when to restart the timeAlignmentTimer is not specified in specifications 36.133 and 36.213. By intuition, we have two options:

When the UE receives the Timing Advance command in subframe n,
Option 1) Rstart the timeAlignmentTimer in subframe n.
Option 2) Rstart the timeAlignmentTimer in subframe n+6.
Proposal 2: Decide when to restarart the timeAlignmentTimer, option 1) or option 2) ?.
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