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1 Introduction
It has been agreed in RAN2 that upon removal of the last SCell in a sTAG, TAT of the TAG should not be running. But it is not clear whether this is achieved by deconfiguring the TAT or explicitly stopping the TAT [1].  In this contribution, we share our views on this leftover stage 2 open issue.  
2 Discussion
Upon removal of the last SCell in a sTAG, it means the associated sTAG becomes empty. In our understanding, how to deal with the TAT depends on whether such empty sTAG is released or not by the network.  But the first issue needs to be clarified is whether an empty sTAG should be supported.
One motivation to support empty sTAG is that RRC signalling overhead for sTAG reconfiguration can be reduced.  If empty sTAG is supported, a sTAG is released by the network when it becomes empty. Therefore the TAG-specific configuration is maintained, which can be reused again when another SCell is added to the sTAG later.  Since only few parameters can be configured commonly per TAG and RRC overhead is not a big concern when CA is configured, the gain is marginal. 
Another motivation to support empty sTAG is SCell probing for TAG change. For example, when the network is not certain about whether the TAG is suitable for a specific SCell, RA procedure may be triggered on the SCell to probe the UL transmission timing, but the RA procedure may have some impacts on the associated TAG. One safe method is that the SCell is first allocated to an empty sTAG and then RA is performed to determine which TAG is suitable for the SCell. But this method has a side effect that more than two TAGs may be required at the moment. Therefore, UE is required to have the capability to support more than two TAGs. How many TAGs per band combination is required to be supported is RAN4 issue.  However, it’s not a good reason to support more than two TAGs just for the purpose of SCell UL timing probing, which will result in more complexity in UE implementation. 
When the last SCell is removed from the sTAG, we don’t think the empty sTAG needs to be maintained. Therefore, the sTAG will be released by UE accordingly. 

Proposal 1: The existence of empty sTAG should not be supported. 
The second relevant issue is RRC signalling design. There are two alternatives for TAG change for a specific SCell. 
Alternative 1:
A new top level IE used for TAG addition/modification/release is introduced to collect the TAG-specific configurations, e.g. tag-ToAddMod / tag-ToRelease. 
Alternative 2:
The IE ScellToAddMod is extended to include the associated TAG-specific configuration, such as TAG-ID and TAT valued. If the SCell needs to be associated to another TAG, the corresponding TAG-specific configuration will be changed accordingly. 
If proposal 1 is acceptable, how to handle the TAT will be different in the two alternatives upon removal of the last SCell in a sTAG. 

With Alt.1, it is possible that TAG management, i.e. SCell TAG change, is realized through TAG modification. The network can release the sTAG explicitly upon removal of the last SCell. Therefore, the TAG-specific configuration including TAT is released accordingly.
With Alt.2, TAG management is realized through SCell modification. When the SCell is removed from a sTAG, which doesn’t have any other SCells, the sTAG and the TAT can be considered as released implicitly, i.e. the sTAG doesn’t exist anymore. 
Compared to Alt.1, Alt.2 has less impact on current RRC signalling and less standardization effort for TAG change. Upon removal of the last SCell in a sTAG, the associated sTAG is considered as released. Therefore, the TAG configuration including TAG-ID and TAT value will also be released accordingly. 
Proposal 2:
Upon removal of the last SCell in a sTAG, the sTAG is considered as released, and the TAT is removed accordingly.   
One TP for 36.300 [2] is provided below:
--Start of the text proposal
J.X
Multiple Timing Advances

…

· Upon removal of the last SCell in a sTAG, TAT of the timing advance group should not be running.  The associated sTAG is released and the TAT is removed when the SCell is removed from the timing advance group;

--End of the text proposal
Proposal 3:
Remove the FFS issue, and agree the TP.    

3 Conclusion
In this contribution, we made some clarification on the stage-2 leftover issue and proposed following:
Proposal 1:
The existence of empty sTAG should not be supported. 
Proposal 2:
Upon removal of the last SCell in a sTAG, the sTAG is considered as released, and the TAT is removed accordingly. 
Proposal 3: 
Remove the FFS issue, and agree the TP.   
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