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1. Introduction
To efficiently utilize unpaired spectrum across the world it is proposed to align FDD and TDD as much as possible [1].  Some aspects of time alignment are currently defined in [2].  Synchronization has also been tentatively discussed in RAN WG1 [3][4].  In this contribution, some additional TDD issues are considered.
2. Time alignment and Synchronization
The basic time alignment function as described in 36.213 (and given below) applies to E-UTRA FDD and TDD  modes.  Note that time alignment adjustment on the UL is with respect to timing reference at the eNB receiver (i.e. current uplink timing) but with the unsychronized random access channel it is relative to the random access channel preamble transmit timing.
As with MBSFN proper TDD system operation and performance requires cells in the TDD network to be time synchronized (e.g. within several samples of the cyclic prefix) and assumes the UL/DL switching points and UL and DL subframes for all cells in the network to be time aligned.  Network time synchronization can be supported via GPS or IEEE 1588 or other suitable techniques.

It is worth noting that TDD cells on different frequency layers need not be time-aligned, although the guard frequency interval would be greater if they were not so time-aligned.  This applies also to uncoordinated adjacent networks.  
From 36.213:

"On receiving a random access burst from a UE the network determines if the UE needs a TA adjustment and if so signals to the UE a TA indicator which is a multiple of 0.52 s and is applied as a 1 step adjustment relative to the random access channel preamble transmit timing.
A UE receives TA indications as determined by the network to maintain its time alignment. A TA indicator received by the UE will be a multiple of 0.52 s and is applied as a 1 step adjustment relative to current uplink timing."
3. Conclusions

Time alignment adjustment is the same for FDD and TDD.  Like MBSFN, a time synchronous network is needed for good TDD performance which can be achieved with GPS or IEEE 1588.
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