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1 Introduction
The TAT issue was discussed in RAN2 #74 meeting[1][2][3] without any agreement. In this contribution, we will disucss it further and compare the related solutions.

2 Discussion

2.1 One TAT or multiple TATs
There are two TAT solutions discussed in RAN2 #74:

· Solution1: TAT per TA group

· Solution2: TAT per UE, i.e. only related to PCell

The TAT on SCell is not as essential as the TAT on PCell [2]. No matter TAT is maintained by UE for SCell or not, in the same degree, the eNB is aware when TA command is needed and when the UE is out of sync. Both solutions can work.

From the UE complexity point of view, solution1 is a bit more complex than solution2， because more TAT should be maintained. This complexity is negligible since it only timer maintenance. 
Solution1 provides a simple method for UE to autonomously release pre-configured uplink transmission and stop all uplink transmission when the cell is expected in the unsynchronized state i.e. TAT expiring. .
Without TAT on SCell in the solution2, the UE could not autonomously release pre-configured uplink transmission and stop the uplink transmission on out-of-sync SCells. The eNB can make sure the UE does not do any UL transmission except the periodic SRS. To avoid the periodic SRS transmission on out-of-sync Scell, one way is no periodic SRS configuration on SCell at all, we do not think this is the right way except it is confirmed by RAN1; another way is that the eNB make sure no periodic SRS configuration at any time while the UE is out of sync. In-time RRC reconfiguration signalling is needed. Corresponding difference between two solutions is shown in figure 1(a) and (b):
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Figure 1: the SRS configuration procedure with or without TAT 
Comparing the above pictures, without TAT on Scell TA group, More RRC signalling (i.e. red ones) is needed, and the Periodic SRS transmission can not be started or stopped as soon as the timing is aligned or not aligned (i.e. as the blue period). The timely starting or stopping of the periodical SRS transmission can be done with TAT on SCell, since the periodic SRS can be configured before timing is aligned and autonomously removed upon Timing is not aligned.  The comparison of these two solutions is summarized in the following table:

Table1: The comparison of two solutions
	
	TAT per TA group
	TAT per UE

	UE complexity
	medium
	low

	eNB complexity
	Low
	high

	RRC signalling
	no
	medium 

	Periodic SRS Tx is started and stopped in time
	Yes
	No

	Consistency between PCell and SCell TA group
	√
	X


From the analysis above, both two solutions could work. But the solution1 is better on loosing SRS configuration and lower signalling overhead
Proposal 1: Independent timeAlignmentTimer is maintained for each TA group.
Usually, the TAT value is based on UE velocity, thus it is enough the same TAT value is for all the TA groups. We propose:
Proposal 2: one TAT value is applied for all the TA groups.

2.2 TAT and deactivation
The next issue is if the TAT is mandatorily stopped if all Scells in the TA group have been deactived. 
· Alternative 1, the UE continues the TAT maintaining if all Scells in the TA group have been deactivated. 
· Alternative 2, the UE treats the TAT as expired if all Scells in the TA group have been deactivated. 
In current specification, the UE actions upon deactivated and upon the TAT expiring are enumerated in table2 [4], the only difference for the two procedures is whether to release the PUCCH/SRS or not.:
Table 2: The UE actions upon deactivated and upon the TAT expiring
	action
	deactivation
	TAT expiring

	1
	flush all HARQ buffers associated with the Scell;
	flush all HARQ buffers;

	2
	not transmit on UL-SCH on the SCell;
not monitor the PDCCH on the SCell;
not monitor the PDCCH for the SCell.
	clear any configured downlink assignments and uplink grants;

	3
	not transmit SRS on the SCell;
not report CQI/PMI/RI/PTI for the SCell;
	notify RRC to release PUCCH/SRS;

	4
	stop the sCellDeactivationTimer associated with the Scell;
	


Consequently, the only difference between the two alternatives is the PUCCH/SRS handling, which is illuminated in figure 2. 
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Figure 2: Two alternatives for the TAT handling

In Rel-10, the major benefit of keeping PUCCH/SRS resources for the SCell in deactivated state is avoiding the reconfiguration procedure after being re-activated. This rule is also useful in Rel-11.  On the other side, this is consistent with the PCell TA group.
Proposal 3: The UE maintains the TAT continuously if all Cells belonging to the corresponding TA group are deactivated.
4 Conclusion
Based on the discussion above, we propose:

Proposal 1: Independent timeAlignmentTimer is maintained for each TA group.

Proposal 2:  One TAT value is applied for all the TA groups.

Proposal 3: the UE maintains the TAT continuously if all Cells belonging to the corresponding TA group are deactivated.
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