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1. Introduction

In #74 RAN2 meeting, the issue of the number of TAT was discussed and not decided yet. It was argued whether or not one TAT is enough [1].  Two schemes are proposed: one TAT per UE and one TAT per group. In this contribution we will try to find the main different behaviour of the two schemes in different cases and finally propose the one TAT per group scheme. 
2. The usage scenario
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Figure 1 UE moving along the path
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Figure 2 Status of the serving cells
According to the CA deployment scenario 4 listed in [2], the serving cells may un-collocated. In this scenario, the channels from different locations/serving cells are relative independent. In figure 1, for a specific UE, it is assumed the PCell is the macro cell and SCells are RRH cells. Furthermore, we assume the PCell is in TA group 0 and the SCells are in TA group 1. The UE is moving along the dotted line and the status of the serving cells is showed in figure2. At point a, the UE enters the coverage of the RRH cells. Two SCells (SCell1 and SCell2) are configured and SCell1 is activated. SCell 1 soon gets UL synchronized (The time spent to obtain UL synchronization is omitted in figure 2). At point b, SCell 2 is activated. At point c, the SCell 2 is deactivated again. At point d, the UE moves out of the coverage of the RRH cell, Then all the SCells may be de-configured or only de-activated, depending on the eNB implementation. Here we assume the eNB only deactivates the SCells. At point e, the UE enters the coverage of the RRH cell and the SCells are activated again. 
Five cases happen in the above procedure as following:
Case 1: At point a, the SCell is newly activated and it is the first activated SCell in its TA group. 
Case 2: At point b, the SCell is newly activated and there is an already synchronized SCell in its TA group.  
Case 3: At point c, the SCell is deactivated and there is still other synchronized SCell in its TA group.

Case 4: At point d, the SCell is deactivated and it is the last one being deactivated in its TA group
Case 5: At point e, the SCell is activated again after being deactivated. 
In the following, we list the different behaviour of the two schemes:  

Table 1 Comparison of the two schemes in different cases.
	
	One TAT per UE
	One TAT per group

	Case 1 
	The SCell is activated. The RA procedure on the SCell is initiated. Before the RA procedure succeeds, any UL transmission other than RA transmission will lead to interference. So some actions should be taken to prevent such interference [3]. 
	The SCell is activated. The RA procedure on the SCell is initiated and the corresponding TAT is started only when the RA succeeds.  Depending on the status of corresponding TAT, UE initiates the UL transmission. 

	Case 2
	The SCell is activated. The RA on the SCell is unnecessary. 
	The SCell is activated. The RA on the SCell is unnecessary.

	Case 3
	The SCell is deactivated. UL status of this Scell is still in -sync. 
	The SCell is deactivated  and The corresponding TAT is still running 

	Case 4
	The SCell is deactivated. If there is an internal timer corresponding to this TA group in the eNB, such timer is still running; (Note 1)

If no such internal time, UL status of all Scells which are members of its TA group is out-of-sync. 
	The SCell is deactivated and The corresponding TAT is still running

	Case 5
	The SCell is activated. If there is an internal timer corresponding to this TA group in the eNB, the eNB may initiate the RA on the SCell according to the internal timer status. (Note 1)
If no such internal time, when this SCell is the only activated cell in its TA group, same behaviour with case 1; when there is already synchronized SCell in its TA group, same behaviour with case 2. 
	The SCell is activated. Depending on the status of the corresponding TAT, the RA on the SCell is initiated or not.  


Note 1: Even with the one TAT per UE scheme, the eNB may configure the internal timer corresponding to each TA group, to reflect the status of the corresponding TA group. 
According to the above comparison, we find the main difference of the two solutions is in case 1 and 5 from the UE transmission perspective. With one TAT per group, as the UL synchronization status of the SCell can be clearly reflected by the TAT and is known by the UE, the UE transmits UL signal depending on the TAT status, thus the UL interference can be avoided. With the one TAT per UE, additional actions should be taken to prevent the SRS transmission when the SCell UL is non-synchronized. In [3] several schemes are proposed to prevent the SRS transmission when the SCell UL is non-synchronized. These schemes will introduce more complexity and limitation on eNB implementation and UE configuration respectively. Furthermore, even with these additional actions, in some special cases the UL interference can’t be avoided with the one TAT per UE scheme. For example, in the condition of the PDCCH false alarm, the eNB doesn’t intend to trigger aperiodic SRS, but the UE actually may transmit aperiodic SRS on reception of the PDCCH as the TAT for the PCell is running. Regarding this, we can conclude that one TAT per UE can’t avoid the UL interference completely.    
Besides the UL interference issue, both schemes require the modification on the current specification, meanwhile one TAT per group scheme will increase the complexity of the UE due to maintaining multipleTATs. We have no strong opinion on which scheme is better. Considering the drawback of one TAT per UE analyzed above, we slightly prefer one TAT per group and propose in release 11 one TAT per group should be supported if serious problems are not foreseen.. 
3. Conclusion

With the above discussion, we propose below:
Proposal 1: In release11 the number of TAT maintained in UE should be one TAT per TA group if serious problems are not foreseen.
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