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1
Introduction
TA grouping was discussed during the last meetings with the agreement of supporting TAG change except for PCell [1] [2]. In this contribution, we further discuss the details of TA group configuration and reconfiguration.  

2
Discussion
2.1
Information for TA group configuration
It was proposed in [3] [4] to have UE assistant information for TA grouping or for TA value calculation for the eNB, e.g. by reporting DL timing difference, especially concerning the case of UE moving in-between of repeater’s and macro cell’s coverage. 

In the context of UE timing advance calculation approach, it was asked in the LS to RAN4 [5] whether the deployment of UL-only/DL-only repeaters would need to be considered, and RAN4 indicated in the reply LS [6] that no consensus was reached. RAN4 also pointed out that even for the bidirectional repeaters, further evaluation of the impact of asymmetric UL/DL delay would be needed to conclude on the accuracy if timing advance is set based on the observed DL timing differences. The UL and DL coverage of a bidirectional repeater can be different in such a way that for some UEs it could appear essentially like an UL/DL-only repeater. For instance, if the repeater’s coverage is larger in UL than in DL, a UE may reach the UL coverage of the repeater before it can distinguish any DL signal path coming through the repeater. Hence, similar to the UE calculation approach (for setting timing advance), reporting UE assistant information would not work in this case. 

Therefore, only eNB measurements work in all cases of TA group configuration: UE sends a RACH preamble in its newly configured SCell and the eNB calculates the UL timing and then decides to which TA group the SCell belongs to. Later, if eNB detects UL problem on any of UE’s SCells, it sends PDCCH order to re-evaluate the TA value and reconfigures the TA group of the SCell if necessary. Note that configuring the TA group only based on the deployment is not the assumption of this contribution following the agreement from last meeting of introducing the possibility to reconfigure the TA groups.

Proposal 1: TA group configuration is based on determining timing advance from RACH preamble.

2.2
Signalling for TA group configuration 
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 with current RAR format. Alternatively a new RAR format with only TA and group information could be defined if seen necessary.

RACH related parameters will need to be configured for the SCells which do not share the same TA as the PCell. 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. 

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 the serving cells and leave TA groups to MAC. 
Proposal 2: TA group information is signalled in the RAR, i.e. MAC layer handles TA maintenance (including TA group and TA value).
For the serving cell that is not configured with RACH parameters nor group information, the UE should assume it is in the PCell group, i.e. same as the Rel-10 behaviour to ensure no backward compatibility issue when the Rel-11 UEs are in Rel-10 network. 
Proposal 3: If an SCell is not configured with RACH parameters nor TA group information, it applies same TA as the PCell.
3
Conclusion
The details of TA group configuration are discussed in this contribution, with the following proposals proposed:
Proposal 1: TA group configuration is based on determining timing advance from RACH preamble.

Proposal 2: TA group information is signalled in the RAR, i.e. MAC layer handles TA maintenance (including TA group and TA value).
Proposal 3: If an SCell is not configured with RACH parameters nor TA group information, it applies same TA as the PCell.
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