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1
Introduction
Multiple TA for CA was discussed during the last meeting, and the following agreements were reached [1] [2]:
	Agreements:

1: 
Introduce “TA Group” concept, which is a set of serving cells with uplink resource sharing the same TA value. A group could consist of one serving cell.

2: 
The relationship between configured CC and TA Group should be configured by eNB

3: 
TA maintenance mechanism of PCell TA group remains same as Rel-10


Two points were left FFS with respect to SCells configurations:

1)
Whether group reconfiguration is needed during the lifetime of an SCell; and

2)
Whether the eNB always knows which cells can share the same TA.

This contribution discusses those two points.  

2
Discussion
2.1
Static Group Configuration 

If we could assume that only the deployment (e.g. scenarios [3], the band of the serving cells, location of the repeaters/RRH, etc.) mattered for a TA to be set and that the eNB would be fully aware of the location of its repeaters and RRH, the TA group to which a cell belong could be configured in a static manner.

However, following the discussion in [4], it was tentatively agreed that the multiple TA solutions should support scenario 4 and 5, as well as the 2-3% of the cases for scenario 2 and 3 as indicated in the earlier RAN4 LS (RAN4 discussed the necessities of supporting multiple timing advances for Scenario #2 and #3, and concluded that. the timing difference for the strongest paths is less than 0.52 us (one timing advance step) for 97-98% of the cases and always less than 2.5 us)[5]. Furthermore, it was commented in the last meeting that it might be difficult to always know the presence and the location of the repeaters under an eNB [1]. Thus when adding an SCell to the set of configured serving cell of the UE, there are some cases that the eNB may not always be able to know whether this SCell belongs to an existing TA group or not. 
If intra-band cells never required different TAs (which is still questionable), the eNB could configure one TA per band.  
Observation: static TA group configuration might not be enough to efficiently cover all the cases. 

Operators’ input is appreciated to decide if semi-persistent TA group configuration only based on deployment is acceptable. 

2.2
UE assistant information for TA group

In this section we discuss what information could be provided to the eNB for TA group configuration (in order to deal with the scenarios described above).
Until Rel-10, TA acquisition relies on the UE to send preambles and based on those, a TA value is signalled by the eNB via RAR. The same principle can naturally be used for multiple TA: the UE sends a preamble in the newly configured SCell and the eNB can calculate the UL timing and then decide to which TA group the SCell belongs. 

For other UE assistant information, e.g. reporting DL timing difference as proposed in [6], further signalling would need to be defined for the reporting. It is not simpler or faster than just sending the preamble, not to mention that there is no requirement on DL timing difference defined for this purpose yet.
Proposal 1: No UE assistant information for TA grouping other than RA preamble.
2.3
TA group configuration and reconfiguration
For the cases where a preamble must be received in order to determine the TA group, the eNB could always first assign a new TA group to the SCell at SCell addition in RRC, and only after receiving the preamble from the UE, decide whether to re-configure the SCell to an existing group or not.
However, since the TA group is not needed before the RA procedure and since once the preamble is received, the eNB knows to which TA group the SCell belongs, the TA group information can be signalled in the RAR instead of using an RRC reconfiguration procedure which would introduce more delay and overhead. Since no Temporary C-RNTI is needed in the RAR (RACH on SCell is only performed when the UE is in connected mode with C-RNTI [7]), there should be enough fields to indicate TA group information.

RACH related parameters will need to be configured for the SCells. The eNB could initiate RA procedure with PDCCH order to obtain UL timing when it intends to schedule UL of the SCell. Before performing RA procedure, the UE does not have valid TA group and TA value for the SCell, hence no UL transmission. (Further implicit rule could apply if seen needed if intra-band serving cells always share the same TA which is still to be discussed in RAN4, thus not covered in this paper).
Handling TA group in MAC layer as described above also aligns with the principle of TA maintenance in earlier releases. TA group would be lower layer issue and RRC would not necessarily be aware of it. RRC could configure RACH parameters for all the serving cells and leave TA groups to MAC. 
Proposal 2: If configuration based on deployment is not enough, TA group information is signalled in the RAR, i.e. MAC layer handles TA maintenance (including TA group and TA value).
If TA group is configured based on deployment, no strong motivation to support reconfiguration during the life time of an SCell as the deployment would not change. Even if for some reason the group needs to be changed, it is always possible to perform de-configuration and reconfiguration of the SCell. 
If TA group is maintained in MAC layer, no problem is foreseen to support reconfiguration. The eNB could initiate RA procedure whenever it wants and signal the new TA group based on the preamble reception.
Proposal 3: TA group could be reconfigured if it is maintained in MAC layer.

3
Conclusion
The details of TA group configuration are discussed in this contribution, with the following proposals proposed:
Proposal 1: No UE assistant information for TA grouping other than RA preamble.

Proposal 2: If configuration based on deployment is not enough, TA group information is signalled in the RAR, i.e. MAC layer handles TA maintenance (including TA group and TA value).
Proposal 3: TA group could be reconfigured if it is maintained in MAC layer.
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