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SC-FDMA is to support uplink orthogonality by means of FDMA and TDMA. For this to be possible, uplink transmissions must be time aligned within the cyclic prefix, taking also into account the time dispersion of the overall radio channel.

To keep uplink time alignment, the uplink receive timing should be estimated at the cell site and timing-control control commands, commanding the UE to advance or retract its transmit timing accordingly, should be transmitted on the downlink. Two types of timing-control commands could be considered.

· Binary timing-control commands, implying forward/backward adjustment of the transmit timing a certain step size, transmitted with a certain period. This is similar to the downlink transmission of power control commands for uplink closed-loop power control in Release 6.

· Multi-step timing-control commands being transmitted on the downlink on a per-need basis. 

As long as a UE carries out uplink data transmission, this can be used by the receiving cell site to estimate to uplink receive timing and thus as a source for generating the timing-control commands. When there is no data available for uplink, the UE may still carry out regular uplink transmissions (“uplink synchronization signals”) with a certain period, to continue to enable uplink receive-timing estimation and thus retain uplink time alignment. In this way, the UE can immediately restart uplink-orthogonal data transmission without the need for a timing re-alignment phase.

If the UE does not have uplink data to transmit for a longer period, no uplink transmission should be carried out. In that case, uplink time alignment may be lost and restart of data transmission must then be preceded by an explicit timing-re-alignment phase, e.g. by a random-access procedure, to restore the uplink time alignment.

--- Text proposal 25.814 Section 9.1.2.6 ---

9.1.2.6
Uplink timing control

.

In order to keep time alignment between uplink transmission from multiple UEs at the receiver side, timing-control commands, commanding UEs to advance or retract the respective transmit timing, can be transmitted on the downlink. Two alternatives for timing control commands can be considered:

· Binary timing-control commands implying forward/backward of the transmit timing a certain step size x (s [x TBD] transmitted with a certain period y (s [y TBD].
· Multi-step timing-control commands being transmitted on the downlink on a per-need basis.
As long as a UE carries out uplink data transmission, this can be used by the receiving cell site to estimate to uplink receive timing and thus as a source for the timing-control commands. When there is no data available for uplink, the UE may carry out regular uplink transmissions (uplink synchronization signals) with a certain period, to continue to enable uplink receive-timing estimation and thus retain uplink time alignment. In this way, the UE can immediately restart uplink-orthogonal data transmission without the need for a timing re-alignment phase.

If the UE does not have uplink data to transmit for a longer period, no uplink transmission should be carried out. In that case, uplink time alignment may be lost and restart of data transmission must then be preceded by an explicit timing-re-alignment phase to restore the uplink time alignment.
--- End text proposal ---
