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1 Introduction
In RAN2#74 it was agreed that the relationship between a configured CC and a TA group should be configured by the NW. In RAN2#75 the topic of TA grouping was discussed further and it was agreed that it should be possible to change the TA group for SCells, but not for the PCell. 

In this paper we describe and analyze different grouping mechanisms to set the TA group identity for the PCell and SCells. 
2 Management of TA groups 
2.1 Associating the PCell with a TA Group

In RAN2#75 it was agreed that the PCell should not be able to change TA group. Hence, to keep things simple it would be possible to always assign the PCell a default TA group identity and thus save signalling of such an identifier (similar to how the ServCellIndex for PCell is always zero). 
Proposal 1 The PCell is always associated with a default TA group.
2.2 Associating an SCell with a TA group

A serving cell needs to have UL synchronization when it performs its first UL transmission in order to not disturb other transmissions. It would further seem straightforward that an SCell would need to have an association with a TA group before obtaining UL synch, whether it is by performing a PDCCH ordered RA, upon reception of a TAC MAC CE or by using the TA value of another serving cell or group of serving cells

Furthermore it would make sense not to perform unnecessary random access on an SCell, e.g. when another serving cell of the same TA group already has UL synch. Since an SCell can become UL synchronized the earliest upon its activation, activation would seem to be the latest point in time to associate an SCell with a TA group. 
Both at configuration and activation, there is existing signalling towards the SCell which could be reused for the group assignment and we could thus avoid introducing a separate procedure for this. 

To avoid reliability issues it should be made sure that the TA group assignment is always sent in the same transport block as the activation/deactivation MAC CE or the SCell configuration. The eNB would then be able to detect a missing group assignment with each solution; either based on detection of a missed activation/deactivation or detection of a missed SCell configuration. 

With either of the solutions described below, if no TA group assignment is provided, the activated SCell(s) could implicitly be associated with the same default TA group as the PCell, thus ensuring that a Rel-11 UE would behave like a Rel-10 UE in a Rel-10 network with regards to timing advance.
2.2.1 Grouping as part of SCell Configuration

When the eNB configures an SCell with a configured uplink, it would similarly to assigning the SCell a Cell Index, also assign the SCell to a specific TA group, either one which has other serving cells belonging to it or to its own TA group. 
To change TA groups, an RRC Reconfiguration would be required, which would take some time, but if TA groups are not expected to change very frequently this could be acceptable. 

2.2.2 Grouping as part of SCell Activation

When the eNB activates the SCell, the TA group identity would be included in an Activation/Deactivation MAC CE. Similar to the Extended PHR, the TA group ID would be included only for those SCells which are indicated as activated. This would presumably be a new Activation/Deactivation MAC CE for Rel-11 with another LCID than the existing Activation/Deactivation MAC CE.
To change TA groups, the group id for a specific SCell could simply be changed at the next transmission of an Activation/Deactivation MAC CE. Also, since it is possible to send this message without changing the activation status of the SCells, it would even be possible to send an extra message solely for the purpose of a group change. 
2.2.3 Analysis of different grouping mechanisms
Based on the analysis above it would seem that both alternatives are feasible and would both have limited impact on the standard. Performing the grouping at activation gives the eNB a later decision point regarding the group association, but if grouping is to be based mainly on deployment this should not matter so much. 
While MAC would be considered less reliable than RRC, similar to how the eNB should in Rel-10 be able to detect a missing activation/deactivation command or TA command, it should be able to detect a missing group assignment and hence this issue could be mitigated. Also when there is no change in activation status (i.e. at group change only), the eNB would be able to tell from the UL measurement that the group change did not occur correctly. 
Looking at the TA maintenance functionality in general, it is handled on a MAC level with regards to the TA value assignment. Therefore it would be nice to have also the TA grouping on a MAC level. Furthermore this could avoid providing RRC with any timing information, e.g. when group changes are needed, and also make the group changes faster than if handled by RRC.

Proposal 2 Assign an SCell to a TA group at activation, using a MAC CE containing both Activation/Deactivation information and TA group assignment per SCell.
3 Conclusion

Proposal 1
The PCell is always associated with a default TA group.
Proposal 2
Assign an SCell to a TA group at activation, using a MAC CE containing both Activation/Deactivation information and TA group assignment per SCell.
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