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1 Introduction
Based on an LS received at RAN2#88 from RAN4 [1], RAN2 discussed what the UE shall do in case the UL transmission timing difference exceeds the maximum supported. As RAN4 has already agreed that the UE may stop UL transmissions and RAN2 agreed that an easy way to achieve this was to stop the TA timer associated with the cells on which the UE should stop UL transmissions.

One open issue is whether or not the UE shall report to the eNB that it has stopped TA timers. In this contribution we will revisit this topic and look further in to this issue.
2 Discussion
First, one thing worth noting is that in 36.133 it indicates the minimum requirement on UL transmission timing difference, and some UEs may support more than 32.47 µs. So in a network some UEs may support 32.47 µs, while some UEs support 40 µs and some other UEs supporting 50 µs, and so on.

Observation 1 32.47 µs is the minimum requirement for UL transmission timing difference and a UE may support any timing difference equal to or more than the minimum.

In the previous RAN2 meeting it was discussed briefly how often it is expected that the maximum UL transmission timing is reached. Some suggested that the network should ensure that the maximum value is never reached, but for the network to ensure this that means that the network has to assume that only the minimum requirement is supported by UEs, even if most of the UE where to support more than the minimum.

We believe that as long as the UE supports the timing difference between two particular cells, it should be allowed to aggregate those cells. For example, if there is a UE which supports up to 45 µs timing difference then it should be possible for the UE to aggregate any cells as long as the UL transmission timing difference for the UE is within 45 µs. But if the network has to ensure that the UL transmission timing difference is never (or only in corner cases) exceeded, then the network had to assume that the UE only supports 32.47 µs since the network does not know that the UE actually supports 45 µs, and then some aggregation opportunities would be lost. Or in other words, if it is assumed that the operator should configure their network to ensure that the UL transmission timing difference never exceeds 32.47 µs then the full potential of the network and the UEs is not used.

Hence, since the operator should be allowed to use the full range of supported UL transmission timing, it would not be a corner-case that the maximum supported UL transmission timing is reached.

Observation 2 If the operator should be allowed to use the full potential of its network and UEs, it would not be a corner case that the maximum UL transmission timing difference is reached.

To ensure that the UE behaviour is predictable to the eNB, the eNB needs to know when a UE has stopped UL transmissions due UL transmission timing difference problems. It is not sufficient for the eNB to just detect that the UE has stopped transmitting as the UE may do so due to other problems (problems which should be solved in other ways). For example, the UE may perform the transmission but the uplink channel may, temporarily, be too poor for the eNB to detect the transmission. Another case is when the network has given the UE a grant on PDCCH but the link adaptation for the PDCCH was too optimistic so that the UE missed the grant and would therefore not transmit. To solve these other problems the eNB would of course not need to deconfigure the SCells but rather just adjust the robustness of subsequent transmissions.

A more straightforward way is for the UE to report to the network when the UE has stopped transmitting due to UL transmission timing difference problems and he network can then deconfigure the problematic cells. 

Furthermore, without this report the eNB would not know when the TAT is suddenly stopped and the eNB may send a TAC MAC CE to the UE just after the TAT has been stopped by the UE, and in this case it is not clear what the UE shall do since the UE just stopped the TAT but then receives a TAC which normally should start the TAT.
Proposal 1 The UE shall report to the eNB when the UE stops TAT(s) due to exceeding the maximum supported UL transmission timing.

In company contributions different approaches for sending the reports was shown, some was proposed for RRC level and some for MAC, which both would work. However, not only is MAC somewhat quicker, but also since time alignment handling is currently handled on MAC level, and we anticipate that the stopping of the TAT will be captured in MAC, it seems to us more natural to have the indication in MAC, and RRC seem to be overkill for this small feature.
Proposal 2 The report is sent in a MAC CE.
3 Conclusion
So, different UEs may support different UL transmission timing differences and it should be possible to utilize the whole range of what a UE is supporting so as to not lose aggregation opportunities which would create losses.

The network does not know what timing difference a specific UE supports or is currently experiencing and hence the stopping of UL transmissions will seem random to the eNB and cannot be distinguished from e.g. temporary drops in radio conditions. Also without such report the network may restart the TAT which was shortly before stopped by the UE. So to avoid unpredictable situations which may trigger error conditions in the eNB we propose: 
Proposal 1
The UE shall report to the eNB when the UE stops TAT(s) due to exceeding the maximum supported UL transmission timing.
Proposal 2
The report is sent in a MAC CE.

A CR to incorporate the TAT-stopping due to exceeding the maximum supported UL transmission timing difference (without any reporting) is provided in [3]. However, if the proposals in this contribution are agreed, the CR provided in [4] can be adopted.
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