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Discussion and Decision
1
Introduction
In RAN2 73bis, carrier aggregation enhancement, multiple timing advance was first discussed and in RAN2 74 meeting it was agreed at least two TA groups will be supported. 
In WG2 #75 meeting, RAN2 also made following decisions
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And in WG2 #77 meeting, we had agreed to use the reserved bit in the current TA command to indicate the TA group index. However, it is not decided yet whether we will use two R bits or only one R bit, which will support up to four TA groups or up to two TA groups.

In this paper, we analyse the use case of multiple TA again, and give our preference to the number of supported TA groups. 
2
Discussion
2.1

The number of TA group
In previous discussion, there might be two factors which may cause different UL propagation delay. One is the different positions of the reception nodes and the other is the timing drifting because of the different frequency bands. The first factor is due to the agreed CA deployment with RRH and repeater, which is shown below
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According to the current agreed CA scenario, we could see that two TA values will be needed for macro eNB and RRH/repeater respectively. Also, to the given scenarios, two TA values will be enough for a specific UE, and only some very complicated deployment with some overlapped area of RRH or repeater might need more than two TA values, which seems unlikely in the current stage. So from the deployment point of view, two TA values (one for macro cell and another for RRH/repeater) will be enough.
Regarding the second factor, in [2], we could see that there might be some timing difference between different frequency bands even if the location of reception node is the same. However, such timing difference will not happen very frequently (around 2~3% that the difference will be larger than one TA step according to [2]) and if eNB senses such timing difference, it could adjust the TA for this TAG to an acceptable value. So typically, we will not need to support another TA value due to the different propagation delay on different frequency band. 
From the analysis above, we think typically and practically, two TA value for a specific UE will be enough
Obvervation #1: two TA values will be enough for the most typical case, some very complex case which may need more than two TA values may not happen in the near future. 
2.2

Use case of more than two TA groups
In WG2 77 meeting, there was some discussion on the use case of more than two TA groups. The main reason to have four TA groups is to give NW the flexibility, e.g. for TA group reconfiguration. 
As analysed above, the needed number of TA is mainly decided by the number of reception nodes. To reconfigure the TA group for an SCell, the most likely case is that the UL reception node changes, e.g. UE moves from the coverage of repeater to the macro cell. In this case, eNB will either reconfigure the SCell which belonged to sTAG to pTAG, or reconfigure the SCell which belonged to pTAG to sTAG. Because pTAG will always there, so eNB doesn’t need to reserve another TA group index for pTAG; for sTAG, if eNB doesn’t want to release it even if it includes no SCell, eNB could still allocate SCell to it later if needed, so there seems no reason why eNB will configure another new sTAG instead of using an existing sTAG with no SCell. 
So we don’t see a strong use case/need of more than two TA groups, we think RAN2 could start with two TA groups in Rel-11, and perhaps further extend the number later if there is clear use case. Thus, we made the following proposal. 

Proposal #1: To start with two TA groups in Rel-11, the number could be extended in the future if clear use cases are shown

Proposal #2: use one R bit in the current TA command to indicate the TA group index.
3
Conclusion
Proposal #1: To start with two TA groups in Rel-11, the number could be extended in the future if clear use cases are shown

Proposal #2: use one R bit in the current TA command to indicate the TA group index.
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Agreements


1a)  Will go for solution with one TAT per TAG


1b)  Will enable usage of separate values for the different TAG's





2:	When the TAT associated with Pcell expires, all TAT's are considered expired i.e. and the UE follows the R10 behavior, i.e. the UE flushes all HARQ buffers, clears any configured assignments/grants, and RRC releases PUCCH/SRS for all configured serving cells.
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