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1.  Introduction
At RAN#66, a new WI proposal for LTE Carrier Aggregation Enhancement was approved in [1]. This work is aiming at supporting PUCCH on SCell for CA and enhancing the CA capabilities up to 32 component carriers. In this contribution, we discuss how to deal with TAT expiry.
2. Discussions
2.1. How to deal with the TAT expiry of pTAG
For legacy CA, UE will consider all running TATs of the sTAGs as expired when the TAT of pTAG expires. For R13 CA, the legacy UE behaviour for pTAT expiry can work.

There could be an alternative for the case where one PUCCH SCell does not belong to the pTAG, e.g. illustrated example in Figure 1, where the PUCCH SCell belongs to sTAG2.
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Figure 1 Scenario 2 captured in [2]
In this case, the alternative could be that the UE will not consider the running TAT(s) of sTAG(s) containing PUCCH SCell or SCell(s) associated with PUCCH SCell as expired. Thus the serving cell(s) not belonging to the pTAG in the secondary PUCCH group, e.g. the PUCCH SCell and the SCell 2 in Figure 1 can still serve the UE.
Actually, after the pTAT expiry, RACH on PCell will be initiated if necessary. Therefore, even the SCells can serve the UE after the TAT of pTAG expires, the duration is short so that the benefit of the continuation of SCells is small. Besides, it is strange that SCell still works while PCell does not.

Therefore, when the TAT of pTAG expires, the legacy UE behaviour is enough for R13 CA, i.e., UE will consider all other running TATs of sTAGs as expired.
2.2. How to deal with the TAT expiry of sTAG containing PUCCH SCell 
There are some items to be considered regarding the handling of the TAT expiry of sTAG containing PUCCH SCell.

Firstly, the UE will flush all HARQ buffers and notify RRC to release SRS for all Serving Cells belonging to the sTAG when the TAT expiry of sTAG containing PUCCH SCell if we follow the legacy CA behaviour.

Secondly, downlink data transmission of SCell(s) in the same PUCCH group will be impacted by PUCCH SCell since the UE cannot send HARQ feedback, so that the downlink of SCell(s) associated with this PUCCH SCell cannot work.

Therefore, how to deal with the TAT expiry of sTAG containing PUCCH SCell should be discussed.

When the TAT of sTAG containing PUCCH SCell expires:

Option 1: UE will consider all running TATs of the sTAGs that only contain the SCell(s) belonging to the secondary PUCCH group as expired.
For the SCell(s) in sTAG(s) only containing the SCell(s) associated with the PUCCH SCell, the UE will flush HARQ buffers and notify RRC to release SRS.

For an example, in Figure 1 above, when the TAT of sTAG2 containing PUCCH SCell expires, the TAT of sTAG1 will be considered as expired according to this option because sTAG1 only contains SCell 2 which belongs to the secondary PUCCH Cell Group.

For another example in Figure 2, the TAT of sTAG1 will not be considered as expired because sTAG1 also contains SCell 1 which belongs to the primary PUCCH group, other than SCell 2 belonging to secondary PUCCH group. Actually, downlink data transmission of SCell 2 cannot be completed since there is no PUCCH to carry its HARQ feedback. If it is not expected for such kind of uplink service without downlink, the UL transmission should be stopped based on UE autonomous behaviour or eNB indication to stop the UL transmission. Therefore, for the SCells associated with PUCCH SCell in another sTAG which contains SCell(s) belonging to another PUCCH group, it could be required for special handling, e.g. UL transmission stop, HARQ buffer flush and CQI/SRS release.
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Figure 2 Scenario 3 captured in [2]
Option 2: eNB will reconfigure / de-configure the SCells associated with PUCCH SCell
In this option, the eNB will reconfigure the SCells associated with the PUCCH SCell to other PUCCH group or de-configure the SCells when the TAT of sTAG containing PUCCH SCell expires. Whether one SCell will be reconfigured to other PUCCH group or de-configured is up to the eNB implementation, e.g. based on whether there is available PUCCH resource or not.
For example, in Figure 1, when the TAT of sTAG2 containing PUCCH SCell expires, eNB can recognize the expiry and reconfigure SCell 2 associated with the PUCCH SCell to primary PUCCH group or de-configure SCell 2. This should be done by RRC reconfiguration, so that it take some time to resume the PUCCH resource for SCell2.
In order to show Pros and Cons, we consider three aspects listed in the following table:
Table: Performance Comparison
	
	Option 1
	Option 2

	Impact on data transmission of SCells associated with the PUCCH SCell in sTAG with expired TAT
	· Downlink data transmission cannot be kept after reconfigured by eNB
· Uplink data transmission can be kept without  time break, if needed
	· Downlink data transmission could be kept with possible short time break
· Uplink data transmission can be kept without  time break

	Impact on specification
	· UE behaviour should be specified when PUCCH SCell is out-of-sync in the specification. An example specification impact is shown in Annex.
	· No impact on specification 

	Complexity on UE /eNB implementation
	· It is required for eNB and/or UE to determine whether UL transmission should be stopped or not
	· It is required for eNB to determine whether and which SCells should be reconfigured / de-configured when associated PUCCH SCell is out-of-sync


Proposal: RAN2 is asked to choose one from the two options shown below:
· Option 1: UE will consider all other running TATs of the sTAGs that only contain the SCell(s) belonging to the secondary PUCCH group as expired.
· Option 2: eNB will reconfigure / de-configure the SCells associated with PUCCH SCell.
3. Conclusion

In this contribution, some issues on how to deal with TAT expiry are discussed and for the TAT expiry of sTAG containing PUCCH SCell, we have the following proposal:
Proposal: RAN2 is asked to choose one from these options:

· Option 1: UE will consider all other running TATs of the sTAGs that only contain the SCell(s) belonging to the secondary PUCCH group as expired
· Option 2: eNB will reconfigure / de-configure the SCells associated with PUCCH SCell
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Annex
5.2
Maintenance of Uplink Time Alignment

(omit this part)
-
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.
-
else if the timeAlignmentTimer is associated with an sTAG containing PUCCH SCells, consider all other running TATs of sTAG only containing SCells associated with the PUCCH SCells as expired:

-
flush all HARQ buffers;

-
notify RRC to release SRS.
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