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1 Introduction
In the previous RAN2 meeting it was discussed if the UE should receive Time Advance Command (TAC) after Time Alignment Timer (TAT) is expired based on the proposed CR [1]. After offline discussion during the meeting, no clear conclusion was drawn and some companies mentioned that they would like to study the issue further [2]. In this contribution we explain our view on this issue and propose a way forward.
2 Discussion
The first change proposed in the CR [1] attempts to clarify that the UE does not receive and process TAC when the TAT is not running. A few companies argued that the behaviour should be allowed by referring to a use case in which the eNB sends a TAC to get the UE back in uplink synchronisation within a small cell where TAT is configured to be very small.
The basic assumption of that use case is uplink transmission timing adjustment is continued even after TAT is expired. However we think it is not clear whether maintaining Nta after TAT expiry is required according to section 4.2.3 of TS36.213 [3].
Moreover, the benefit of the use case is not very clear. In a small cell, TAT can be set to infinity as mentioned in the previous meeting. According to the current specification, the MAC will not indicate generated ACK or NACK to the lower layer when TAT is not running. When the UE receives TAC while it is not in uplink synchronisation, the UE is not able to acknowledge the reception. Complexity of the UE and the eNB increases to deal with this uncertainty. Another complexity is that both the UE and eNB have to deal with a case where random access procedure is triggered due to uplink data arrival when TAC is being processed.
When TAT expires, any PUCCH/SRS resources are released. After uplink synchronisation is re-acquired the eNB needs to re-assign the resources before starting data transmission. If a very small value is used for TAT, the UE will lose the synchronisation soon after downlink data becomes unavailable. If the inactivity duration of data traffic is a little longer than the TAT value, the UE and eNB will need to perform reconfiguration every time new data becomes available, which is considered to be excessive. Dedicated TAT can be configured to a value longer than the average inactivity duration of data traffic because random access can be used if TAT expires before new data becomes available. For the reason above we think that TAT should not be configured to a very short value. Based on the above discussion we do not see any clear benefit of that use case over random access procedure triggered by PDCCH order.  The UE MAC can proceed to retransmission of the preamble immediately if no RAR is received. Assuming that a dedicated preamble is used, if the eNB does not detect the preamble for a short period of time after RAR transmission, the eNB would consider that the RAR has been received by the UE (i.e. random access procedure has been successfully completed).
In another perspective, there has not been a test case for uplink re-synchronisation by TAC in the protocol conformance test specification [4]. Since the issue relates to key system behaviour, i.e, uplink synchronisation, RAN5 test case development is required if RAN2 agrees that the behaviour should be supported. We are concerned that such test cases are too late for frozen releases and would further increase the test load.  

Based on the discussion above, we propose:

Proposal 1: In Rel-8/9/10 UE behaviour is unspecified upon reception of TAC MAC CE when TAT has expired.
Proposal 2: RAN2 should discuss the use cases and their benefit. If clear benefit is acknowledged the behaviour including uplink timing adjustment after TAT expiry and test cases should be specified in REL11 specification.

3 Conclusion
We request RAN2 to revisit the issue of handling Time Advance Command when the Time Alignment Timer is not running and discuss the proposals below.
Proposal 1: In Rel-8/9/10 UE behaviour is unspecified upon reception of TAC MAC CE when TAT has expired.
Proposal 2: RAN2 should discuss the use cases and their benefit. If clear benefit is acknowledged the behaviour including uplink timing adjustment after TAT expiry and test cases should be specified in REL11 specification.
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