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Discussion and Decision
1 Introduction
About TA group changing [1], the agreements in last meeting are:
	Agreements:

1) We need to support TAG change except for Pcell.

2) So far no strong need identified for additional assistance information from UE. Discussion can continue.


As far as we can see, the real issue is whether eNB can decide the group only based on RACH/UL transmissions or not. And, what is the procedure of the corresponding TAG management when the previous issue is resolved? This document shares our views on these two topics.

2 Discussion
2.1 whether eNB can decide the group based on RACH/UL transmissions
In Rel-10, TAT starts or restarts after UE gets the TA value (by RAR) or delta TA (by TAC). When TAT is running and no TAC is received, UE would adjust TA by itself. Accordingly, after several adjustments, the eNB is not able to know the current TA value, as shown in figure 2.1. Consequently, the eNB can’t decide the UE’s TA group even if there is UL transmission from the UE. One direct solution is the simulateous RACHs in the two serving cells which let the eNB decide whether the two cells can be grouped together or not. Howevere, due to the agreemenent last meeting [1], “the UE does not need to support execution of 2 parallel RACH procedures in parallel”, the direct solution can not be applied. .
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Figure 2.1
Observation 1: The eNB does not know the current TA value under existing TA adjustment scheme.
2.2 Procedure of TAG management in MTA
Based on the analysis above, some additional assistant information is needed for the TA group management. And because the current TA value is only maintained in UE, the assistant information should be from UE. 
Proposal 1: Additional assistant information for TAG management is needed from UE
Accordingly, the next question is, what is the additional assistant information? Our answer roots from the analysis below.

The TA value is DL delay plus UL delay. The key factor of TA group management should be UL delay because the DL delay is related to DL timing reference and the DL delay should be the same in one group. UE can calculate the UL delay difference of two cells and decide whether they can be grouped together (if the result of formula (3) is equal to 0 or less than one threshold the two Cells can be grouped together). An example is shown in figure 2.2. Cell1 is in normal with group 1 and whether Cell2 can be grouped with Cell1is determined by the result of (3). It’s assumed that:

NTA1 = DL1 delay + UL1 delay.    (1)

NTA2 = DL2 delay + UL2 delay.    (2)

Then

UL2 delay- UL1 delay = NTA2- NTA1- (DL2 delay- DL1 delay).  (3)
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Figure 2.2

NTA2 and NTA1 are maintained at UE, and (DL2 delay- DL1 delay) can be acquired by calculating the carrer DL time difference.UE can decide a specific group based on formula (3) and report to eNB. The procedure of TA management in MTA is shown in figure 2.3. 
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Figure 2.3
One new group can be configured for Cell2 in step1 when Cell2 is in sync from async(such as when a Scell is configured or a Scell is active from async). After that RACH proceudure would be triggered on Cell2 to acquire TA value and a appropriate group for Cell2(such as group 1 or whether can be grouped with Cell1 for Cell2) should be reported to eNB based on UL Delay difference of Cell1 and Cell2. If TA group of Cell2 should be changed then step 6 is needed. After that, UE would monitor whether the group should be changed for all of the TA value maintained. If a change is needed, the following procedure is similar with step 3 to 6 in figure 2.3. 
Another potential approach is to report the result of formula (3) eNB for decision. And eNB decides the group of Cell2 in the same way as UE did, which is described above. If more than one group (contains more than one serving cell) exist before Cell2 goes into normal, UL delay difference of each group and Cell2 should be reported to eNB together.
Proposal 2: The additional assistant information should be reported to eNB for the decision of group. The additional assistant information can be an appropriate group for a specific serving cell, or UL Delay difference of each serving cell such as Cell1 and Cell2.
2 Conclusion
According to the analysis above, we propose that:
Proposal 1: Additional assistant information for TAG management is needed from UE
Proposal 2: The additional assistant information should be reported to eNB for the decision of group. The additional assistant information can be an appropriate group for a specific serving cell, or UL Delay difference of each serving cell such as Cell1 and Cell2.
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