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Discussion and decision 
1 Introduction 
In the last RAN2 meeting, the following has been agreed for the SCell [1]: 

Agreements
1
UL timing is same for all the serving cells within the group (all UL SCells transmit simultaneously)

2
There is at any point in time one DL timing reference per group which is used as reference for the TA command and to lock the UL transmission to (same as PCell for Rel-10).

3
The SCell used as downlink timing reference must be known by the network.

4
The SCell used as downlink timing reference must be in the same time alignment group. 

5
The SIB2-linked SCell where the RA was performed is used as timing reference for all UL SCells in the time alignment group. (error cases still need more discussion)

It was agreed that the SIB2-linked SCell where the RA was performed is used as timing reference for all UL SCells in the sTAG (RA-solution). However the error cases identified still need further discussions in this meeting. In this contribution, we present our views on this issue.
2 Discussions
As the activation-state of SCells and configuration of a UE’s TA groups and which cells should belong therein can change through time, situations will arise when the timing reference needs to be changed. One scenario where the timing reference needs to be changed is when the cell used as timing reference in a TA group is deactivated, which could happen by explicit signalling by the eNB. The eNB could for example deactivate a UE’s SCell to perform load balancing or to empty a cell from all UEs and thereby achieve power savings.

In addition, a TAG change of the current timing reference cell, e.g. by splitting of the TAG into two groups, would mean that a new timing reference needs to be selected. With the RA-solution, an RA procedure needs to be triggered to establish the new timing reference cell which increases the RACH load. Increased RACH load is negative from both a network and a UE point of view. The timing reference for the on-going UL transmissions would be undefined before the new timing reference cell is established.

Furthermore, the RA-solution assumes that the SCell concerned is always reliable as the timing reference cell. However, the SCell may not be a suitable timing reference cell when the SCell is deactivated due to the expiry of the SCell deactivation timer. This can happen due to temporary fading experienced by the SCell channel or by deterioration of the long term channel condition which may happen abruptly, e.g. due to a femto cell operating on the same carrier frequency being turned on.  The eNodeB may not always be aware that the timing reference cell has been deactivated by the UE (at least not immediately). Consequently, the DL timing reference for the sTAG can become unreliable. It should be noted that the other SCell(s) within the same sTAG may not experience the same channel condition as the timing reference cell and may be available to serve as an alternative reference cell.
When the DL timing reference is not reliable, the UL transmission timing can become unstable and inaccurate which creates UL interference at the eNodeB receiver. 
A way to resolve the above issues is to specify that the UL transmissions in all cells within the sTAG are stopped when the timing reference cell becomes deactivated or moved to another TAG, at the cost of service interruption to the SCells affected. The UL transmissions may resume after successful completion of RACH on another SCell and a new reference cell is established. In our view, suspending UL transmissions of the SCell(s) just because the timing reference cell is deactivated or moved to another TAG is quite an unnecessary overkill, which will affect the UEs negatively, if the other SCell(s) in the sTAG can serve as the timing reference cell.
Observation: Suspending UL transmissions of other SCell(s) in the sTAG due to deactivation of the timing reference cell or moving of the timing reference cell to another TAG is unnecessary overkill especially since the other SCell(s) can serve as the timing reference cell. 

A simpler solution in our opinion to resolve the issues is to define the reference cell as the activated SCell with the smallest ServCellIndex in the sTAG, as illustrated in Figure 1.
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Figure 1: Timing Reference cell is the activated SCell with the smallest ServCellIndex.
In case the timing reference cell is deactivated or if there is a change in the TAG such that a new reference cell is needed, the UE simply reselects a new cell as the timing reference cell using the same rule.
Another benefit with the lowest ServCellIndex-solution in comparison with the RA-solution is that it would be possible for the eNodeB to send a TAC addressed to a TAG in which none of the cells so far has performed RA. A scenario where this would apply is if the eNodeB can guess the location of the UE (by positioning) or in case of a very small cell scenario where the eNodeB knows that the TA value is zero. It would in this scenario not even be necessary to configure RACH on the small cells if the lowest ServCellIndex-solution is used.
Proposal: The SCell used as downlink timing reference is the activated SCell with the lowest ServCellIndex.
3 Conclusions
Our proposal is as follows:

Observation: Suspending UL transmissions of other SCell(s) in the sTAG due to deactivation of the timing reference cell or moving of the timing reference cell to another TAG is unnecessary overkill especially since the other SCell(s) can serve as the timing reference cell. 

Proposal: The SCell used as downlink timing reference is the activated SCell with the lowest ServCellIndex.
4 Reference
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