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1.	Introduction
In RAN2 #89 meeting, RAN2 started to discuss Work Item on LTE Carrier Aggregation Enhancement Beyond 5 Carriers [RP-142286]. In that meeting, RAN2 decided to support all the scenarios listed in R2-150372 unless severe issues are identified. The intention was not to have any dependency between PUCCH Group and TAG because those two Groups are introduced with totally different purpose. 
With independent configuration of PUCCH Group and TAG, it needs to be discussed how to handle the SCells in the PUCCH Group when TAT of the TAG to which PUCCH SCell belongs expires. This contribution discusses this issue. 

2.	Discussion
2.1	UE behaviour upon TAT expiry
In TS36.321, TAT expiry is specified as below:
	-	when a timeAlignmentTimer expires:
-	if the timeAlignmentTimer is associated with the pTAG:
-	flush all HARQ buffers for all serving cells;
-	notify RRC to release PUCCH/SRS for all serving cells;
-	clear any configured downlink assignments and uplink grants;
-	consider all running timeAlignmentTimers as expired;
-	else if the timeAlignmentTimer is associated with an sTAG, then for all Serving Cells belonging to this TAG:
-	flush all HARQ buffers;
-	notify RRC to release SRS.


Currently, when TAT for sTAG expires, the UE notifies RRC to release only SRS but not PUCCH because there is no cell in sTAG configured with PUCCH. However, in Rel-13, by supporting PUCCH configuration on an SCell, it seems straightforward that the UE notify RRC to release PUCCH as well as SRS when TAT of an sTAG expires.
Proposal 1: When TAT of an sTAG expires, for PUCCH SCell belonging to this sTAG, the UE shall notify RRC to release PUCCH. 

2.2	when TAT of a TAG to which PUCCH SCell belongs expires
By configuring TAG and PUCCH Group independently, the SCell in the PUCCH Group could belong to either the TAG to which PUCCH SCell belongs or the TAG to which PUCCH SCell does not belong. All the possible cases are presented in the below by taking pTAG and sTAG into consideration, where [image: ] is PUCCH SCell and [image: ] is non-PUCCH SCell in the same PUCCH Group.
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Figure 1. Possible cases of TAG and PUCCH Group configuration

Case 1: PUCCH SCell belongs to sTAG 1, one SCell belongs to sTAG 1 while the other SCell belongs to either pTAG or sTAG 2. All SCells here are assumed to be in the same PUCCH Group.
When TAT of sTAG 1 expires, for the cells belong to sTAG 1, the UE shall apply the legacy UE behaviour for TAT of sTAG expiry, i.e., flush HARQ buffers and notify RRC to release SRS. Additionally, with Proposal 1, the UE shall notify RRC to release PUCCH. Accordingly, PUCCH transmission in the PUCCH Group would not be possible. Thus, DL transmission on the SCells in the PUCCH Group should be stopped. 
[bookmark: OLE_LINK1]In order to stop DL transmission on the SCells in the PUCCH Group, applying TAT expiry behaviour even to the SCell which belongs to other TAG, i.e., pTAG or sTAG 2, is not desirable because TAT of that TAG would still be running and TAT expiry behaviour mainly related to uplink timing not DL transmission. Alternatively, deactivation of the SCells in the PUCCH Group can be used given that deactivation has already been used for stopping DL transmission from Rel-10. As TAT expiry could happen without the eNB knowing this, it would be better that the UE deactivates all SCells including PUCCH SCell in the PUCCH Group rather than relying on the eNB to deactivate all SCells in the PUCCH Group. 
Proposal 2: When TAT of sTAG to which a PUCCH SCell belongs expires, the UE deactivates all SCells including the PUCCH SCell in the PUCCH Group of the PUCCH SCell.

Case2: PUCCH SCell belongs to pTAG, one SCell belongs to pTAG while the other SCell belongs to either pTAG or sTAG. All SCells here are assumed to be in the same PUCCH Group.
When TAT of pTAG expires, for all cells configured for the UE, the UE shall apply the legacy UE behaviour for TAT of pTAG expiry, which still allows PDCCH monitoring. Considering that the UE can be configured with more than 5 CC, it is not desirable to monitor PDCCH even though the UE cannot transmit HARQ feedback for DL transmission. Thus, when TAT of pTAG expires, it would be good to deactivate all SCells configured for the UE. With the same reason for Case 1, it would be good that the UE deactivates all SCells configured for the UE.
Proposal 3: When TAT of pTAG expires, the UE deactivates all SCells configured for the UE.

3.	Conclusion
In this contribution, we discussed PUCCH Group handling upon TAT expiry and proposed:
Proposal 1: When TAT of an sTAG expires, for PUCCH SCell belonging to this sTAG, the UE shall notify RRC to release PUCCH. 
Proposal 2: When TAT of sTAG to which a PUCCH SCell belongs expires, the UE deactivates all SCells including the PUCCH SCell in the PUCCH Group of the PUCCH SCell.
Proposal 3: When TAT of pTAG expires, the UE deactivates all SCells configured for the UE.
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