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1
Introduction
Following the agreement of introducing TA group concept, a question is if an UE needs to maintain a time alignment timer (TAT) per TA group or is a single TAT enough. No conclusion was reached during the last meeting [1], and we further discuss the issue in this contribution.  

2
Discussion
As the setting of TAT parameter (TimeAlignmentTimer in 36.331) is mainly based on UE speed, a common TAT parameter can be used for all the serving cells of the configured set (i.e. common to PCell and SCells). 

Proposal 1: Common TAT parameter for all TA groups of the UE.

With this assumption, both single and Per group TAT would work. 
Single TAT:
As pointed out in [2] [3], the main issue with singleTAT is how to prevent periodic SRS transmission on an SCell when UE does not have a valid TA while the TAT is running for the PCell. According to present Rel-10 specifications, UE would in this case start SRS transmission in SCell after the SCell is configured and activated or activated from deactivated state. 
One possibility is that eNB de-configures the periodic SRS resource before activating the SCell if the SCell does not belong to a group with a valid TA [3].But this isinefficient from signalling point of view and defeats the original intention of introducing MAC layer activation/deactivation, and thus it is not the preferred way.
Instead, UE should maintain a TA validity status for each TA group. Initially, the status of a group is invalid when the cells are in deactivated state. The status changes to valid after a TA command received for the group. The status changes back to invalid if all cells are deactivated or TAT expires. 
The eNB is responsible to ensure that all the activated serving cells always have valid TA when the TAT is running, e.g. by updating the TAs for all the activated serving cells at the same time [4]. It was pointed out in [3] that the eNB could update the TA of different groups separately, then it needs to be specified what happens to TAT when TA commond for the SCell only received.
The standardization impacts with single TAT:
1. UE needs to maintain a TA validity status for each serving cell to ensure no UL transmission (other than RACH preambles) when the SCell does not belong to a TA group with a valid TA.  

2. Needs to be defined what happens to TAT when UE receives TA command for the SCell; or specify TA values for all the activated serving cells are updated at the same time and TAT is restarted upon reception of the TA update. 
(Upon TAT expiry, no new behaviour compare to Rel-10.)
Per Group TAT:

For per group TAT, current Rel-10 TA and TAT maintenance procedure for PCell group needs to be duplicated to SCell groups as well. Then expiry of TAT of a group prevents all UL transmission (excep random access preambles) in the cells of the group but does not affect cells of the other groups. 
Standardization impacts with per group TAT: 
1. Maintain per group TAT and duplicate current Rel-10 TA and TAT maintenance to SCell groups.

2. Upon TAT expiry, new behaviour to be defined, e.g. only flush HARQ buffer of the concerned group and TAT expiry of one  group should not lead to  releasing of PUCCH/SRS of another group.
Based on the above analysis, both alternatives work and their complexities are rather similar. Per group seems to be more flexible for the eNB and is logical extension of the present system because no new state variable needs to be defined for SCells.
Proposal 2: Adopt per group TAT.
3
Conclusion
The standardization impact of single and Per Group TAT for multiple TA is discussed in this contribution with the following proposals proposed: 
Proposal 1: Common TAT parameter for all TA groups of the UE.

Proposal 2: Adopt per group TAT.
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