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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. Accuracy Requirement
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 sec. This is because assuming a terminal moving away from a base station at 350 km/h, the change in the uplink timing due to the movement is approximately 0.3 (sec per second. Therefore, even considering the effect of the birth and death of a propagation path (also known as corner effects), the 1-msec update interval of the uplink timing control is sufficient. 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
Since the required interval of the uplink timing control is very slow, periodical measurement of the uplink timing is sufficient. Therefore, 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 with a narrow band from the exclusively assigned radio resources. 
2.3. Transmission Method for Uplink Timing Control Command in Downlink

· Physical channel for uplink timing control command

We prefer to transmit the uplink timing control command using downlink resource blocks (RBs). The reasons for this are as follows.
· Since the required control interval is very slow, preserving the radio resources for the uplink timing control command within the normal downlink L1/L2 control channel results in a waste of radio resources. If the downlink L1/L2 control channel format is changed according to the presence of the uplink timing control command, a very complex L1/L2 control channel format is needed. Therefore, mapping the uplink timing control command into the RB yields a simple channel configuration.
· When the uplink timing control command is erroneously decoded, the transmission timing of the UE exceeds the cyclic prefix duration. 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.  Therefore, to achieve quick compensation for the incorrect transmission timing, the use of a RB is better that the use of fixed L1/L2 control channel resources.
· Assignment of RB for uplink timing control command

Regarding the RB assignment, there are two options: Pre-determined assignment or dynamic assignment. We prefer to use pre-determined assignment of the RB for uplink timing control command based on the following reasons.
· The transmission interval of the uplink timing control command is very infrequent. Thus, the impact on the assignment of a shared data channel with channel-dependent scheduling is slight.
· No additional signaling for assignment of the RB for the uplink timing control command is necessary (transmission position is known to all UEs).
· Transmission operation at the Node B is simple.
· Transmission method of uplink timing control command
We recommend using distributed virtual RBs (VRBs) for the uplink timing control command to achieve reliable transmission through frequency diversity. Since the required number of bits for the uplink timing control command is small, multiple uplink timing control commands for different UEs within a RB must be mapped. Figure 1 shows examples of a multiplexing method for multiple uplink timing control commands for different UEs within a RB.
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Figure 1 – Example of mapping of uplink timing control commands onto RB
· Channel coding and multiplexing methods for uplink timing control command 

Joint coding is beneficial to increasing the channel coding gain. Meanwhile separate coding is advantageous to achieve a higher power control gain. Based on the simulation results in [5], our preference is to employ separate coding. However, since the number of bits per UE is small, the gain of the channel coding in the joint coding case should be investigated. When we assume separate coding, we can consider FDM and CDM as the multiplexing method for multiple commands in a RB. From the aspect of randomization of interference, CDM is desirable compared to FDM. However, the impact of orthogonality destruction in CDM in a fading channel should be clarified. To avoid orthogonality destruction, time domain spreading is better than frequency domain spreading.
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 update interval of the uplink timing control should be approximately 1 sec. 
· The sounding reference signal is used for the uplink timing measurement. 
· A downlink RB with a pre-determined assignment is used to carry the uplink timing control command. Note that a failsafe method to compensate for incorrect transmission timing is necessary.
· Distributed VRB transmission is preferred to obtain the frequency diversity effect.
· Separate channel coding of the uplink timing control command bits is preferred among different UEs (However, the gain of joint channel coding is FFS).
· CDM-based multiplexing is preferred among different UEs.
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