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1 Introduction
In RAN2 #73bis meeting, the RA on Scell based solution was agreed temporarily to acquire the TA value for the Scell. Naturally, the next issue is how to classify and manage the TA of Scells. In this contribution, some related issues are discussed.

2 Discussion

2.1 The need of TA group

The concept of “TA group” has been discussed in RAN2 #73bis [1][2], with the aim of reducing the number of TA/TAT/RA maintained by UE, as a result, the simpler UE action is possible. The disadvantage of TA group is some extra configuration and reconfiguration in RRC message, MAC CE or other message. Considering the fact that configuration is not frequent, we propose:
Proposal 1: TA grouping should be introduced in R11.
2.2 Implicate or UE-control or network-control

According to last meeting, all scenarios including intra-band or inter-band, with or without repeater/RRH, multi-TA may be needed, so the TA group can not be implicitly decided by band or other information. Furthermore, all CC management is done in network, so, firstly we propose:

Proposal 2: TA grouping decision is made by network.
2.3 UE-specific or cell-specific

After introducing the concept of TA group, the first issue is how to divide the multiple cells into TA groups. There are two basic alternatives:
·  Alternative 1: cell-specific TA group

For this alternative, eNB acquires the existence of RRH, repeater, and other information may cause need for multi-TA from e.g. OAM, and makes the TA group decision by itself in cell level. The decision is independent from UE position and without UE assistant. 
This solution is very simple because it does not need any extra interaction between eNB and UE, at the cost of many drawbacks.
The first shortcoming is that some UEs may maintain multiple TAs unnecessarily. Figure 1 is an example, in which the coverage of cell 1 is extended by a repeater. If UE is in the direct coverage of eNB, e.g. position A, cell 1 and cell 2 could share the same TA. If UE is in the coverage of repeater, e.g. position B, the separated TA is needed. For the alternative 1, both these 2 UEs should maintain 2 TAs. Considering the eNB coverage is usually larger than that of repeater, most of UE may maintain multiple TAs unnecessarily.
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                               Figure 1: an example of unnecessary TA maintaining
The second disadvantage is that eNB should be aware of all factors resulting in multiple TAs, including the appearance of RRH and repeater, and other aspects which could cause large timing different, e.g. the 3-5% of cases for scenario 2 and 3 might require multiple TAs. This task is difficult for eNB. Usually, eNB could acquire the existence of RRH and cable-based repeater, but it is hard to discover all the wireless repeaters in time. The worst scenario is the illegimate repeater. In the figure 2, if eNB assumes that cell1 and cell2 could use the same TA, it may configure these 2 cells into the same TA group, even this UE is in the coverage of illegimate repeater. As a result, the interference occurs.
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                                Figure 2: the TA problem from illegimate repeater
Some company may think eNB could make the TA group decision based on the band information, which means all the cells in the same band are configured to the same TA group and share the unique TA value. However, this solution assumes some restrictions. For example, all the repeaters should be band specific. This is true for current repeater, but some operators think the future is unsure [3], and this band-based TA group may lead extra limitation to the future.
· Alternative 2: UE specific TA group

For this alternative, eNB makes the TA group decision with the assistance from UE, e.g. the downlink transmission delay difference. If necessary, eNB requests the radio condition and other information of the exact UE, and makes the decision. The need for multi-TA is dependent on UE position.

This solution is efficient because multiple TAs is used only when it is really needed. In the example of figure1, only when the UE is in the repeater coverage and the carrier aggregation is needed, eNB should configure the cell1 and cell2 into different TA groups. So, most of UEs needed not maintain the multiple TAs unnecessarily.

The main drawback of this alternative is some additional interactions between UE and eNB. Besides the UE assistance information, the TA group reconfiguration procedure may be needed. In the example of figure 1, if a UE locates in position A with 2 cells in the same TA group enters the repeater coverage, e.g. the position B, these 2 cells should be reconfigured to the different TA groups. On the other side, the RRM in the eNB may be more complex than that of alternative 1. Following is a typical example of this interaction:
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Figure 3: the UE assistance TA group decision
In figure3, eNB requests UE to provide some UE assistance information in the SCell addition request message. Based on this assistance information, eNB makes the decision and informs UE about it. If this new SCell is configured to a new TA group, the RA procedure is needed before the actual uplink transmission. Otherwise, the RA procedure could be omitted.
Proposal 3: Propose RAN2 to discuss TA group is UE-specific or cell-specific (i.e. UE position dependent or not).
2.4 The reference of TA group

After introducing the concept of TA group, all these TA groups could be divided into two types: the TA group associated to PCell, and the TA group not associated to PCell. According to the agreement in Rel-10, PCell is the common time reference for the first type of TA group, because SCell may be deactivated, or have poor signal quality, which raises the chance of error cases [4][5]. However, which Scell is the best reference for the second type of TA group? Since all the aggregated Scells are synchronized in the eNB side, and have the equal probability to become unreliable or deactivated, any SCell in the group can be used as reference cell. 
Proposal 4: For the TA group not associated to PCell, any SCell in the group can be used as reference cell.
4 Conclusion
Based on the discussion above, we propose:
Proposal 1: TA grouping should be introduced in R11.
Proposal 2: TA grouping decision is made by network.
Proposal 3: Propose RAN2 to discuss TA group is UE-specific or cell-specific
Proposal 4: For the TA group not associated to PCell, any SCell in the group can be used as reference cell.
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