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1 Introduction 
In RAN#77, it has been discussed if the UE need to receive the TAC command sent after its TAT is expired. There was no clear conclusion and after an offline discussion the conclusion was:
After offline AsusTek reports that most companies think that the UE would also process the MAC TAC when the TAT is not running. Some companies would like to check further.
In this document, we would like to revisit this discussion and propose a possible solution to this issue.
2 Discussion
According to the discussions in RAN#77 about TAC reception after TAT expiry, it was proposed that we change the specification text to clarify that this situation should not happen, however, in our opinion this issue needs not to be resolved as we do not think it’s going to affect seriously UE behavior. If eNB sends a TAC to a UE which TAT is expiry, the following could happen: 

· No possible acknowledgement of the TAC, because PUCCH/SRS resources are released.
· eNB may be sending repeatedly the MAC until the number of transmission is reached and therefore, may stop( but at least it means something is wrong)

· UE may apply the TAC and re-starts the TimeAlignmentTimer timer, while to eNB UE is still considered unsynchronized.

· If any uplink data arrival happened, the UE may trigger RACH to get a grant, and eNB may reassign the TAC in the RAR, that will be ignored by the UE( as the RACH is triggered by UE). 

It goes without saying that actually eNB shouldn’t even send the TAC when TAT is expired, as eNB should be aware of the PUCCH/SRS release after TAT expiry. Therefore, this situation can be seen as eNB abnormal behavior. Ultimately, to solve this kind of problem, eNB needs to trigger a PDCCH order to synchronize UE, otherwise no UL transmission of UE will be received on eNB.

According to the above analyze the following can deduced:
1- The actual specification text is fine because even if TAC is sent when TAT is expired nothing will happen. There will be a reception on UE of a TA that actually cannot be ACKed by eNB as no PUCCH resource exists for that. Technically, the UE and the eNB are not synchronized for uplink transmission, as eNB cannot consider UE received the TA. Therefore, even in case of data arrival RACH triggering, the UE may transmit data on UL, after reception of UL grant, that eNB may not received.
2- No test case has been done for uplink synchronization by TAC in the protocol conformance test specification, and those test cases might be too late for releases already frozen.
3- This issue can be regarded as eNB abnormal behavior and should be solved by the same eNB sending a PDCCH order when such a case happened (considering that eNB can notice the issue from no ACK of TAC and still RACH for data arrival from UE)

4- This situation will not create any protocol error, only that RACH for data triggering could happen without any UL transmission received by eNB, but as we said above, eNB should realize the abnormalities and trigger a PDCCH order to synchronize UE.

Therefore, we propose that we shouldn’t change the specification text about the TAC reception, however, if anything needs to be caught to avoid the eNB abnormality clear, it may be to cacth a note clarifying the problem.

Proposal 1: Capture a note as “when UE receives a MAC CE TAC when TAT is expired, UE behavior is unspecified and it is up to eNB to solve the issue through PDCCH order”
3 Conclusion 
Based on discussion it is proposed that RAN2 agreed on the following proposal about the UE reception of TAC after TAT expiry. 
Proposal 1: Capture a note as “when UE receives a MAC CE TAC when TAT is expired, UE behavior is unspecified and it is up to eNB to solve the issue through PDCCH order”
