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1 Introduction

In last meeting, RAN2 agreed with one TAT per TA-group and separate values for the different TA-group’s. RAN2 also agreed that all SCell TAT’s are considered as expired at PCell TAT expiry. In the discussion, the issue of how the cell size can make TAT value different for each TA-group was brought up but it was still unclear how the cell size effects TAT value. In this contribution, we discuss the necessity of TAT values other than infinity for TA-group to which the PCell does not belong and the benefits of limiting the TAT value to infinity.
2 Discussion

2.1 Cell Size and TAT value
In Rel-10 the expiry time of the TAT (TAT value) is configurable and controlled by the eNB based on the UE’s mobility and cell size. In the PCell, timeAlighmentTimerCommon is a cell specific value and can be overwritten by timeAlighmentTimerDedicated. The possible values are 500ms, 750ms, 1280ms, 2560ms, 5120ms, 10240ms, or infinity.

The eNB can control TAT value of each UE based on the UE’s velocity which defines the required TA update rate for the UE. For example eNB should provide TA command every 780ms for the UE velocity of 360km/h to achieve 0.52 µs timing accuracy [1], which means TA update is needed for every 78 meters. 
The cell size basically defines the minimum TAT value in the cell because the small cell may not support high speed UEs while the large cell may support both high speed UEs and low speed UEs or because the cell is too small compared with the timing accuracy. For example, if the cell radius is 78 meters, there is no need of any TA handling and TAT value can be set to infinity. If the cell radius is 780 meters, UE with velocity of 360km/h has to be set to the TAT value below 780ms. However, this small cell may not support the UE with 360km/h because the UE may pass this cell in 15.6s. If the cell is limited to support the UE with up to 30km/h, the minimum TAT value in the cell becomes 9360ms. In practical operation the eNB may configure the timeAlighmentTimerCommon with the minimum TAT value in the cell and may overwrite it by timeAlighmentTimerDedicated, according to the UE velocity. 
In carrier aggregation with multiple TA, the UE velocity aspect is common between the PCell and the SCell. Regarding of cell size consideration only the case that the SCels is too small compared with the timing accuracy relates to TAT value design. Therefore the TAT value of the SCell is equal to the PCell’s or infinity. In this case, the SCell TAT never expires before the PCell TAT expires. Also even if the PCell has narrower coverage than the SCell, the SCell TAT does not need to be managed because the handover will occur based on the PCell coverage.
Observation 1: The cell size defines the minimum TAT value which is supportable in the cell in non carrier aggregation case. In carrier aggregation, the TAT value of the SCell should be equal to the PCell’s or infinity.
Observation 2: The SCell TAT never expires before the PCell TAT expires.
2.1.1 TA operation and TAT value
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Figure 2  SCell TAT expires before PCell TAT expires (not valid use case)
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Figure 3  SCell TAT never expires before PCell TAT expires
Figure 2 shows the case that SCell TAT expires before PCell TAT expires. This could happen when SCell TAT value is smaller than PCell’s or when SCell TA command is not provided before SCell TAT expires. As mentioned above, the former case is not valid case. The latter case is also very rare case and the eNB can provide both PCell and SCell TA commands simultaneously and there is no gain to provide TA commands separately. 

It is also important to note that this case requires additional standardization work to consider the behaviour on the SCell TAT expiry and the relationship between SCell TA expiry and the activation/deactivation. 

Figure 3 shows the case that SCell TAT never expires before PCell TAT expires. As mentioned above, SCell TAT value is equal to PCell’s or infinity. Therefore, there is no difference of TA behaviour among any values larger than PCell TAT value and there is no need to specify any cases that SCell TAT expires before PCell TAT expires. 
Because PCell’s TAT can be configured with 500ms through infinity, we propose that only the value of infinity be used for TAT of TA-group to which the PCell does not belong to ensure that PCell will always expire before SCell. 
Proposal 1: TAT value for TA-group to which the PCell does not belong is only infinity.

2.2 The necessity of Radio Link Monitoring in non-PCell TA-group 
In Rel-10 the radio link monitoring in SCell is not introduced because inter-band uplink carrier aggregation is not supported in Rel-10. However in Rel-11, to avoid uncontrolled uplink transmission immediately it is necessary to detect out of coverage of SCell to which belongs non-PCell TA-group. The eNB may reuse CQI values or measurement reports to detect out of coverage of SCell but it would not be so reliable or fast enough. The eNB cannot stop uplink transmission unless the UE is reconfigured with uplink release in carrier aggregation or unless both the DL and UL are deactivated. 
Furthermore because radio link monitoring relates to reliable pathloss measurement, and pathloss will be quite different for Rel-11 inter-bands deployment scenarios, the UE cannot rely on only the PCell. Because the pathloss value is used to calculate uplink power, if UE mistook the pathloss value UE may transmit signals with unacceptable transmission power.  
Therefore, to detect out of coverage and to maintain reliable pathloss measurement, radio link monitoring should be supported in each TA-group.
Proposal 2: In each TA-group, radio link monitoring should be supported.
In the last meeting, RAN2 discussed what action is needed at radio link problem on SCell. Clearly during radio link problem in the SCell UE should not transmit any signal on SCell. Also, once UE lost the reliability of timing reference in a TA-group, TAT should be stopped. Therefore, we propose that when radio link problem in the SCell occurs, the concerned TAT should be stopped and UE shall not perform any UL transmission including the Random Access Preamble. Any other additional actions are FFS.
Proposal 3: When radio link problem in the SCell occurs, 
the concerned TAT should be stopped; 

UE shall not perform any UL transmission including the Random Access Preamble in the SCell. 
3 Conclusion 

In this contribution, we has described on TAT value and radio link monitoring. We propose the following:

Observation 1: The cell size defines the minimum TAT value which is supportable in the cell in non carrier aggregation case. In carrier aggregation, the TAT value of the SCell should be equal to the PCell’s or infinity.
Observation 2: The SCell TAT never expires before the PCell TAT expires.

Proposal 1: TAT value for TA-group to which the PCell does not belong is only infinity.

Proposal 2: In each TA-group, radio link monitoring should be supported.

Proposal 3: When radio link problem in the SCell occurs, 

the concerned TAT should be stopped; 

UE shall not perform any UL transmission including the Random Access Preamble in the SCell. 
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