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1. Introduction
This paper presents our views on the uplink timing control and related physical channel structure.
2. Uplink Timing Control for E-UTRA
2.1. Requirements
(a) Requirement for update interval
As previously stated in many papers, for example, [1]-[3], the interval of the uplink timing control can be very slow such as every 1 second. This is because the change in the uplink timing due to movement is approximately 0.3 (sec per second, assuming a terminal moving away from a base station at 350 km/h. Therefore, even considering the effect of the birth and death of a propagation path (also known as corner effects), the 1-sec update interval of the uplink timing control is sufficient, if we only consider the change in the propagation channel.
However, when the uplink timing control command is erroneously decoded, the transmission timing of the user equipment (UE) exceeds the acceptable range. Thus, the transmitted signal from the UE destroys the orthogonality in the frequency domain. A failsafe procedure is necessary to compensate quickly for the transmission timing of the UE with incorrect transmission timing. This means that although a 1-sec update interval is sufficient to track the variation of the propagation channel, it is necessary to have a mechanism to transmit the uplink timing control command at a much shorter interval than 1 sec, such as 10 msec, when the uplink timing control command is erroneously decoded.
(a) Requirement for accuracy
Regarding the timing accuracy, based on [3] approximately 0.5 sec seems to be sufficient.
2.2. Physical Channel Used for Uplink Received Timing Measurement
Obviously, initial uplink timing control is performed based on the received timing measurement using a non-synchronized RACH preamble. We assume that the response to the non-synchronized RACH mapped onto the downlink shared data channel contains a relatively large number of timing control command bits to compensate for the received timing offset due to the distance between the cell site and the UE.
After this initial timing control, the required interval of the uplink timing control is very slow. Therefore, periodical measurement of the uplink timing is sufficient. We prefer employing a scheduled channel such as the sounding reference signal or channel quality indicator (CQI) bits for uplink timing measurement [4]. Between these two candidates, we recommend using the sounding reference signal because accurate timing measurement is achieved due to wideband transmission, whereas CQI information is transmitted using a narrow band from the exclusively assigned radio resources.
To achieve the required uplink timing control accuracy, the transmission time interval of the uplink sounding reference signal may be adaptively controlled by Node B based on the mobility of the respective UE.

2.3. Transmission Method for Uplink Timing Control Command in Downlink

Considering the on-demand-type transmission of uplink timing control command for preparing the possible decoding error of it, it is desirable to use RB to convey uplink timing control command for flexible radio resource utilization. 

Here, we consider two possibilities, (1) out-of-band signalling and (2) in-band signaling. If we transmit uplink timing control commands in the L1/L2 control channel (out-band signaling), the UE ID should be appended to the uplink timing control commands and this increases the overhead. Furthermore, to avoid the false timing control based on erroneously decoded uplink timing control commands, cyclic redundancy check (CRC) should be appended. Therefore, we prefer to transmit uplink timing control commands as a part of the MAC control block (in-band signaling). In-band signaling should be more efficient than L1/L2 control signaling considering the properties of transmitting uplink timing control commands.
3. Conclusion

In this paper, our views on the uplink timing control and related physical channel structure were presented. Our proposal is summarized as follows.
· The normal update interval of the uplink timing control is approximately 1 sec. However, a failsafe procedure is necessary to compensate quickly for the transmission timing of the UE with incorrect transmission timing. Therefore, on-demand control with the minimum control interval of much shorter than 1 sec, such as 10 msec, is necessary
· A sounding reference signal is used for the uplink timing measurement. 
· Uplink timing control commands are conveyed as a part of the MAC control block (in-band signaling).
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