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1 Introduction
In the RAN#75 meeting it was decided that the UE should maintain one TA timer per TA group and the following actions were agreed on for SCell TA timer expiry:

· SRS transmission in SCell TAG shall be stopped.
· CQI/PMI/RI reporting is maintained.
· MAC flushes all uplink HARQ buffers for the concerned SCells.
It was left FFS if SRS-configuration should be released for concerned SCells on TA timer expiry. In this contribution we discuss our view whether the SRS-configuration should be released as well as what should happen with a TA timer at group depletion.

2 Discussion
2.1 SRS-configuration at SCell TA timer expiry

In Rel-10 only one TA value is needed since only aggregation of carriers transmitted from the same transmission point is allowed. Therefore only one TA timer is needed which controls the validity of the TA value. If the TA timer expires the TA value is considered invalid, UL transmission is then stopped and the SRS-configuration is released.
In Rel-11 carriers from different transmission points can be aggregated which requires multiple TA values. It has been agreed to support multiple TA values and that grouping of serving cells sharing the same TA value should be allowed. Each TA group has one TA value with an associated TA timer.

Since the PCell contains the PUCCH resources used also by SCells it is essential for UE workability and no other serving cells can be used when PCell TA timer is expired. In Rel-11 it was agreed in RAN2#75 to, at TA timer expiry for the PCell TA group, also consider all other TA timers for the same UE expired. SCells are however not essential for UE workability and it is possible for a UE to utilize other serving cells even after expiry of TAT for an SCell-only TA group. For this reason it was not found necessary to stop UL transmission on serving cells belonging to another TA group at TA timer expiry for an SCell-only TA group. However, to maintain coherent behaviour for TA timer expiry of the PCell TA group and an SCell TA group it would make sense to release the SRS-configurations on concerned serving cells also at TA timer expiry for an SCell-only TA group.
Furthermore, the number of SRS-configurations in a serving cell is limited. In earlier releases the SRS-configurations were released at TA timer expiry which realized a SRS-configuration maintenance mechanism. If in Rel-11 UEs would be allowed to keep the SRS-configuration on SCells at TA timer expiry of an SCell-only TA group, new complexity needs to be added to avoid the SRS-configuration shortage which can occur due to UEs keeping SRS-configurations even when not using them.
Proposal 1 Release SRS-configurations on SCells upon expiry of associated TA timer.

2.2 SCell TA timer for empty groups
Another issue is whether or not to stop a TA timer when removing all serving cells in associated TA group. Since we are proposing that the PCell should always belong to a default TA group [1], we think that this should only concern the TA timer of an SCell-only TA group.
Correct TA value is maintained per TA group by the UE by applying the TA commands which the eNB sends. These TACs are created based on measurements on the UEs uplink signals. The eNB expected timing is compared with the actual timing of UL signals, and any misalignment is adjusted with the TAC MAC control element. This clearly means that if there is no UL transmission from the UE on a cell or group of cells, the eNB has no possibility to correct possible misalignment of TA values and the TA timer will eventually expire.
Also, if RAN2 were to allow TA timers to run for empty groups there is a need for additional complexity in the eNB. The eNB would have to avoid adding a cell to a TA group with a running TA timer which earlier contained a cell from another transmission point, as UL transmission would otherwise be allowed as soon as the cell is added to the group even though the TA value is not valid which would cause UL interference.

Proposal 2 Stop TA timer upon group depletion.
3 Conclusion

In this document we have discussed whether or not to remove SRS-configuration on SCells when the associated TA timer expires as well as if the TA timer for an SCell-only group should be stopped when the last SCell of that TA group is removed from the group. According to above analysis we propose the following:
Proposal 1
Release SRS-configurations on SCells upon expiry of associated TA timer.
Proposal 2
Stop TA timer upon group depletion.
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