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1.  Introduction
  The transmit frame timing of the UE should be generated by referring to the received frame timing. In the current specifications, it is not specified how accurately the transmit timing should be synchronized to the received timing. In this report, this point is discussed and a proposal is made.

2.  Discussion

  When the UE starts transmission, the transmit frame timing is generated from the received frame timing with the certain offset. Since the received timing will fluctuate according to changes in the channel condition, the transmit timing should also be controlled according to the received timing. Therefore, specifications will be discussed for the following 2 cases.

1.  The initial transmit timing accuracy

2.  Transmit timing control for tracking fluctuations

2.1 Initial Transmit Timing

  The accuracy of the transmit timing with respect to the received frame timing when the UE starts transmission should be specified, since the Node B must search a time range that accounts for both the delay expected from the cell radius and the error in the UE transmit timing. Because the hardware size of the Node B is affected by the search range, it should be as small as possible from the Node B’s view point . Therefore, we propose an initial timing accuracy of +/- 1/2 chip, which does not affect Node B greatly, yet which should not be so difficult from the UE manufacturing point of view.

2.2 Tracking Timing Changes

  2 cases are assumed in which the UE must change the transmit timing. One is the case where the received timing changes due to UE movement. The other is the case where the received path is attenuated or vanishes due to changes in the channel condition in which case the UE must synchronize to another received path.

  In either case, constraints must specified for the instant timing control width and control interval in order to maintain synchronization at the Node B.

  If the UE is to change the transmit timing discontinuously, the Node B should have the appropriate hardware to track it according to the possible control timing widths. We propose a control width of +/- [1/4] chip in order to minimize the increase of necessary hardware. Since the UE would typically generate the transmit signal with a sampling period of less than 1/4 chip, the impact on UE design due to this constraint seems small.

  As for the transmit timing control interval at the UE, the Node B’s capability to track the timing changes over long periods should be considered. Usually, the Node B detects the path after averaging the fading profile over several tens of 10 slots, assuming operation under low C/N conditions. Therefore, the interval between UE transmit timing controls should be longer than this time constant, or else the Node B will not be able to track it. Therefore, we propose a control interval of 10 Frames = 100 ms. Since 100ms over 1/4 chip corresponds to UE movement at 703km/h, the proposed interval is sufficiently short.

3. Conclusion

  We propose to specifying the following constrains on UE transmit timing.

· Timing Accuracy of Initial Transmission

1/2 Chip
· Width of Control (Maximum Change in 1 step)
1/4 Chip
· Control Interval



10 Frames (100ms)

--- Text Proposal ---

Text Proposal for 25.101. Section 8.7

8.7.4
Transmit Timing

The UE transmit timing should be controlled according to the following requirement.

Timing Accuracy of Initial Transmission
1/2 Chip
Width of Control (Maximum Change in 1 step)
1/4 Chip
Control Interval



10 Frames (100ms)













1

