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1   Introduction
In the last several meetings, it was discussed that whether the UE shall/can apply the TAC correctly after TAT expiry [1] ~ [6], and it was concluded for rel8/9 that: 
RAN2 came to the understanding that for a Rel-8/9 UE if TAT is started by a TAC MAC CE after TAT expiry, the resulting UL timing used by the UE may be inaccurate.
For rel10, it is probably the same situation as rel8/9 according to the discussion in last meeting. 
In summary the UE behaviour in this case is not specified for rel8/9/10. 

In this contribution, we discuss it is better to specify the UE behaviour and how for rel11. 
2   Discussion
2.1   Issue due to unspecified UE behaviour 
In current MAC specification, it is stated that the UE shall apply the received TAC regardless the TAT running or not. According to the TS36.213, the UE need to apply the received TA value on top of the old NTA. Since it is not clear that if the UE will continue storing the NTA after TAT expiring, there might be two different UE behaviours while a TAC MAC CE is received after TAT expire, and the eNB does not know which one will happen:

1) UE stored the old NTA, and then apply the TAC MAC CE correctly
2) UE did not stored the old NTA, and then apply the TAC MAC CE incorrectly  and do transmission with wrong Timing advance
The second behaviour will create severe UL interference to the network, which should be avoided definitely.
Then it implicitly means that the eNB should send the TAC MAC CE with care to make sure the UE will not receive it while TAT expiring. Since there may be lose or delay of TAC MAC CE due to HARQ retransmission [6], to make sure this, the eNB shall send the TAC with some margin in time, i.e. the eNB shall not send the TAC while the TAT is about to expire. In our understanding this raises unnecessary requirement/restriction on eNB implementation.
It is possible that the eNB needs to send the TAC while the TAT is about to expire. The eNB choose to maintain the TAT or not based on the data activity. As shown in following figure, when the TAT running,  the eNB plans not to maintain the TA because of no data. While later when the TAT is about to expire, unexpected new data is arrived. In this case, the eNB is still able to measure the TA value based on UL transmission, and  can send the TAC to avoid the TAT expires. 
But due to uncertainty of the UE behaviour for TAC handling while TAT expire and the severe consequence of the incorrect TAC application,   the eNB can only choose to trigger RACH instead of sending the TAC.
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Figure 1 example of the need to send the TAC while the TAT is about to expire

So it is proposed:

Proposal 1: the UE behaviour for TAC received while TAT expire should be clearly specified 

2.2   The possible way forwards 
In general, we think the unspecified UE behaviour will raise unnecessary requirement/restriction on eNB implementation. The possible way forward for the UE behaviour could be:
1) The UE ignore the TAC MAC CE while the TAT expire
2) The UE stores the old NTA after TAT expires and applies the TAC correctly if any TAC received.

With alternative 1, the MAC specification should be changed accordingly. 

With alternative 2, it is more aligned with current specification. One concern is that how the UE sends the HARQ feedback for the TB including the TAC, given that the TAC value is applied and TAT starts only in n+6 whereas the HARQ feedback needs to be sent in n+4. Even though the feedback cannot be sent in time i.e. n+4, the eNB will retransmit the TB including the TAC MAC CE, and then feedback would be received in n+12, as shown in following figure:
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Figure 2: the A/N feedback for TAC MAC CE
Both options can work, both option can avoid sever UL interference, and both option can relax eNB implementation, so we have no strong opinion. It is proposed:
Proposal 2: ask RAN2 to choose between  the provided two alternatives for the case TAC is received while TAT expire
3   Conclusion
In case of the TAC is received while the TAT expire, RAN2 have the understanding that the UE may not apply the TAC correctly, and then result wrong UL timing for rel8/9/10.  It was explained in this document that this unclear UE behaviour will raise unnecessary requirement/restriction on eNB implementation to avoid the sever UL interference, so we propose to specify UE behaviour either to ignore the TAC or apply the TAC correctly by keeping remembering the old NTA:
Proposal 1: the UE behaviour for TAC received while TAT expire should be clearly specified 

Proposal 2: ask RAN2 to choose between the provided two alternatives for the case a TAC is received while TAT expire
If alternative 1 is agreed, we are happy to provide corresponding CR for MAC.

If alternative 2 is agreed, we think the MAC spec. can keep as it is, but to send an LS to RAN5 to have a test case to make sure the UE store the old NTA even if the TAT expire.
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