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1. Introduction
In Rel-8, if there is no data transmission, eNB has the possibility not to send the TA command to UE to maintain UE’s uplink synchronization. If UE does not receive TA command for some time (fixed by the value of TA Timer), UE will lose uplink synchronization, and execute the following actions:
1. Stop PUSCH/PUCCH transmission;

2. Flush all HARQ buffer;

3. Clear any configured downlink assignments and uplink grants, i.e. SPS grant;

4. Release the SRS resource and dedicated PUCCH resource (SR/CQI) as they are critical.
After those actions, the UE must perform a RACH procedure to gain uplink synchronization and the dedicated PUCCH/SRS resources must be configured before the UE can use them for SR/CQI/SRS transmission.

In Carrier aggregation, UE will work on multiple carriers. So when the TA Timer expires, besides the Rel-8 behaviors, it is necessary to consider how to deal with the SCells and the CA related resource.

In RAN2#70 meeting, this topic has been discussed, but no agreement has been reached. This contribution gives our consideration on the additional UE behavior at TAT expiry. 
2. Discussion
2.1. SCell State
If the data amount is reduced, the DL of SCell (s) should be deactivated for power saving. If there is no data transmission on one SCell but the SCell is still activated, it is against the intention of the activation/deactivation mechanism. When UE is out of sync, it means there is no data transmission on any serving cell for some time. Obviously, to align with the intention of power saving, there is no reason to let the SCell still in activated state.
On the UL direction, UE out of sync is not allowed to transmit the UL PUSCH and SRS on the SCell, and no need for UE to monitor the UL Grant for the SCell. It is a similar behavior as discussed for deactivated SCells in the uplink of the last meeting. In other words, the UL direction of the SCell should be in deactivated state at TAT expiry.
On the DL direction, UE out of sync is not allowed to send ACK/NACK feedback for DL transmission. DL transmission without feedback is only possible for RRC connection release. Limiting RRC connection release to PCell when the UE is out of sync allows SCells to be deactivated [1]. 
Proposal 1: SCells are deactivated (in both uplink and downlink) when TAT expires.
If it is decided to remove the activation mechanism, we give the alternative proposal as below:

Proposal 1a: UE is not allowed to monitor the PDCCH of SCells when TAT expires.
2.2. Dedicated PUCCH/SRS resource
In the Rel-8 procedure, when UE is out of sync, the UE dedicated PUCCH resource and SRS resource should be released to improve the resource utilization. The ACK/NACK resources are not assigned explicitly, so no specific action is needed.

In CA, it is possible to introduce dedicated A/N PUCCH resource. From the intention on resource utilization improvement, all the dedicated PUCCH resources should be considered to be released. But it is still under discussion in RAN1, so it is proposed for RAN2 to consider whether the dedicated A/N PUCCH resource should be released after it is decided to be introduced.
Proposal 2: discuss the release of dedicated A/N PUCCH resources once RAN1 has agreed them.
2.3. UE behaviors after UE losing uplink sync
From the above analysis, when the TAT expires, the UE’s behaviors should be as below:
1. Stop PUSCH/PUCCH transmission;

2. Flush all HARQ buffer;

3. Clear configured grant, i.e. SPS grant;

4. Release the SRS resource and dedicated PUCCH resource (SR/CQI); 
5. Deactivate SCell (s), or stop monitor the PDCCH for SCell s;
6. If there is dedicated A/N PUCCH resource introduced in CA, whether it should be released is FFS.
3. Conclusion
This contribution gives our consideration on the UE behaviors at TAT expiry. It is proposed:
Proposal 1: SCells are deactivated (in both uplink and downlink) when TAT expires.
Alternatively if activation/deactivation is removed, proposal 1 becomes:
Proposal 1a: UE is not required to monitor the PDCCH of SCells after TAT expires.
Proposal 2: discuss the release of dedicated A/N PUCCH resources once RAN1 has agreed them.
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