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1 Introduction

During RAN2#74 meeting, the concept of “TA Group” was introduced, which is a set of serving cells with UL resource sharing the same TA value. With the introduction of TA group, the number of TA timer maintained by a UE is also discussed [1] [2], i.e. whether the UE should maintain only one TAT per UE as Rel-10, or whether the UE should maintain one TAT per TA group. No conclusion had been drawn during the meeting. In this document, the two options are compared, and our preference is indicated. 
2 Discussion
During the discussion in RAN2#74 meeting, it seems that in general, both options for the TAT number could work, and both options would require some further extra efforts/changes comparing to current TAT mechanism in Rel-10. Below we try to compare the two options from different aspects. Please note that for the one TAT per UE option, we follow the proposal in [2] that the TAT behaviors only relate to the PCell. 
Extra specification efforts: 
As there’s only one TAT per UE in Rel-10, remaining with the same option would surely bring less specification efforts. The required modifications are mainly to restrict the TAT behaviors only relate to the PCell. 
On the other hand, having one TAT per TA group would require more specification efforts. First, a new definition w.r.t. whether a UE is UL-synchronized has to be specified, since there could be scenarios that one TAT is expired, while other TAT’s are still running. Furthermore, while still FFS, a TAT belonging to an SCell-only TA group may be affected when the PCell becomes not time-aligned, but the TAT belonging to the PCell would not be affected by the status of SCell in another TA group. This indicates that different TAT’s may have different behaviors, depending on the TA group it belongs to, and thus different descriptions are needed for the specification. 
Observation 1: One TAT per UE requires less specification efforts. 

Transmission avoidance when not time-aligned: 

During the discussion in RAN2#74 meeting, how to deal with (periodic) SRS for SCell has been discussed for the one TAT per UE option. As the TAT is maintained with the PCell behavior, it could be possible that the SCell has become non-synchronized while the TAT is still running. With such misunderstanding on its own synchronization status, the UE may have SCell uplink transmission, e.g. periodic SRS, when it is actually non-synchronized on the SCell, and result in interference to other UE. 
While this is a rare case, there are two possible alternatives to avoid such unsync transmission. One alternative is that the network could reconfigure the SRS configuration and stop the SRS transmission on SCell when considered needed. The other is that the network could try to obtain the UL timing on the SCell more aggressively, e.g. by requesting an aperiodic SRS transmission on the Scell when considered needed. Both alternatives require network management, but considering such case could be quite rare, it may not be a big burden. 
For the one TAT per TA group option, the problem would not exist, as the transmission on cells belonging to different TA groups would be restricted by different TAT, no status confusion or misunderstanding would occur. 
Observation 2: One TAT per UE requires more network involvement to avoid unsync SRS transmission, but the extra effort may be acceptable. 
Signaling flexibility/overhead: 
During the discussion in RAN2#74 meeting, it is mentioned that if RAN2 define a MAC CE containing TAT for all groups, the additional overhead on managing multiple TAT’s would be low, but on the other hand there would be less motivation to have different TAT values. 
If there’s no new MAC CE introduced, when there’s one TAT per TA group, the network could send the TA Command MAC CE only when needed, i.e. sending MAC CE corresponding to different TA group. On the other hand, when there’s only one TAT per UE, the network may still have to update the TA value of all TA group simultaneously, and thus resulting less flexibility while introducing more signaling overhead. 
Furthermore, when there’s one TAT per TA group, the network may implicitly deactivate the SCell in one TA group by letting the TAT expire. This would not be possible when there’s only one TAT per UE. Extra signaling for SCell deactivation would have to be sent. Similarly, when there’s one TAT per TA group, the network may implicitly release the UL resources of an SCell by letting the TAT expire. This would not be possible when there’s only one TAT per UE. Extra RRCConnectionReconfiguration signaling for SCell would have to be sent to release the resources. 
Observation 3: One TAT per UE requires more network signaling overhead with less flexibility. 
UE implementation effort: 

From the UE vendor perspective, as both options would require some behavior changes, maintaining less TAT would be easier. When there’s one TAT per TA group, a UE may have to maintain different states of different TATs, while related behaviors could also be different with the TA group it belongs to. When only one TAT is maintained per UE, the issues need to be concerned might be less. 
Observation 4: One TAT per UE is easier from UE implementation perspective. 
With the above comparisons of both options, it could be observed that having only one TAT per UE may require more network management involvements, but is easier for UE implementation. As an UE vendor, we would propose that single TA timer per UE should be supported for multiple TA in Rel-11. 
Proposal: Single TA timer per UE should be supported for multiple TA in Rel-11. 

3 Conclusion
In this contribution, we discuss the issues related to the number of TA Timer. Following proposal is provided:
Proposal: Single TA timer per UE should be supported for multiple TA in Rel-11. 
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