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1. Introduction
In #75 Athens meeting, RAN2 discussed the number of TAG for UE and TAT handling. As a result, it was agreed that TAT should be defined per TAG and different TAT value can be set to each TAG. 
However, it still needs to be decided whether UL SCCs in TAG would need to obtain updated TA value via RA procedure before UL transmission when at least one SCell status was changed to activation from when all statuses of SCells in the TAG were deactivated. This contribution summarizes those already suggested and discussed several approaches for the decision and asks RAN2 to guide one way forward for further progress.
2. TA validity for TAG activation / deactivation
From Rel-8 to current release, TAT operation, defined based on the serving cell, is never deactivated. However, according to agreement of previous meeting, TAT can be running per TAG and certain TAG, which includes only SCells, can be deactivated when all SCells in the TAG are deactivated.
Therefore, an issue was raised with regards to whether TAT should be running or not if all SCells in a TAG are deactivated. Regarding this issue, 4 alternative approaches, already suggested and discussed, are summarized as below:

a) The TAT for SCell-only TAG stops when the last activated (or associated) SCell is deactivated:
This alternative approach is based on the idea that the TA validity is not guaranteed with TAT activation/deactivation since all types of SRS shall not be transmitted to eNB via the associated SCell. Therefore, UE always need to obtain updated TA value using the RA procedure after activation since eNB cannot use TA command MAC CE without SRS receiving. However, the drawback with this is that RA procedure takes place unnecessarily, causing signalling load in radio link and consuming battery power, even when updating of TA value is not necessarily needed (i.e., within a configured short DRX cycle, which is highly probably enough to guarantee the TA validity).

b) Continue the TAT operation regardless of the statuses of SCells in SCell-only TAG:
This alternative approach is based on the idea that the TAT is enough to be able to guarantee TA validity for each TAG even during the time TAG was deactivated since basic concept of TAT is in itself a ‘safeguard’ to prevent unsynchronized UL transmission in UE side. 
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Fig. 1 Problematic situation for TA validity for SCell-only TAG in CA scenario 5

Figure 1 shows that UE moves to an area which is served by repeater for only F1 frequency. If we can assume that periodic SRS would be transmitted, eNB is able to notify the need to change the TA value for TAG2 and sends TA command MAC CE to UE. However, if SCell in TAG2 is deactivated due to signalling or timer, eNB cannot guarantee the validity of the TA value for TAG2. In current LTE system, the TAT value is decided by estimated velocity of UE. Therefore, we can consider controlling the TA validity with relation of location between repeater and UE. However, many operators think it is impossible solution since the location of repeater is unknown parameter in network side. Hence TA value may not be valid in UE side although TAT for TAG2 is running. 
According to the above observations, we slightly prefer the alternative approach b) since it still has benefit to reduce the unnecessary RA procedure to update TA value for TAG2. So, we think it can be one of best ways to make expected TA update operation that continuation of TAT operation for the SCell-only TAG would be baseline for further discussion regardless of deactivation for the TAG.
Proposal 1: UE should continue using the TAT regardless of the statuses of all SCells in SCell-only TAG (approach b)).
Following 2 approaches c) and d) are totally different approaches than a) and b) with regards to the TA validity issue. c) is ruling out the issue case that all SCells in a TAG can be deactivated and d) allows aperiodic SRS transmission even when SCell is un-synchronized, which is not supported by current spec.
c) At least one SCell in the TAG should not be deactivated if PCell is not included in the TAG.

d) The aperiodic SRS transmission is possible when Scell UL is un-synchronized.

Regarding the motivation of above approaches c) and d), they intend to remove the problematic situation itself that all SCells in SCell-only TAG can be deactivated. However, introducing these approaches probably need more time in order to consider the potential side effects and if there are, how serious they are.
3. Conclusion
RAN2 is kindly requested to agree to the following proposal.
Proposal 1: UE should continue using the TAT regardless of the statuses of all SCells in SCell-only TAG (approach b)).
Reference
[1] Chairman note RAN2 #75
[2] R2-113784, Time Alignment Timer of multipe TA, ZTE
[3] R2-114145, Maintenance of Time Alignment Timer in case of multi-TA, Potevio
[4] R2-114188, Discussion on Rel-11 TA timer, MediaTek
1

_1378195587.vsd
Macro
(TA 1)


Macro
(TA 1 or TA 3)


Repeater
(TA 2)


TAG2 for SCell
(F1)


TAG1 for PCell
(F2)


TAT for TAG2 is running


Receive activation MAC CE for SCell


&



