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1. Introduction

In §7.1.2 of 25.133 the specification of the maximum adjustment rate of UE transmit timing is defined in two parts:

a. the maximum rate of change of timing,  and

b. the maximum change over a 200ms interval.

The current wording of the specification might unintentionally limit the scope for UEs to smoothly adjust their transmit timing.  This document proposes a scheme for alleviating the problem.

2. Rate of change of timing 

Changes in transmit timing may be due to both clock frequency offset and velocity.  An offset of 0.1ppm (§6.3 of 25.101) corresponds to 0.38 chips/s, and a velocity of 250km/h to 0.89 chip/s.  The sum of these is 1.27 chip/s which is close to the 0.25 chip / 200ms in the specification.  This is unaffected by the change proposed here.

3. Maximum change over a 200ms interval

The specification currently states that 

"In particular, within any given 200 ms period, the UE transmit timing shall not change in excess of +-1/4 chip from the timing at the beginning of this 200ms period."

So, if the timing is to be changed at the maximum rate this can be achieved by a single 1/4 chip adjustment every 200ms.  This means that the difference between "ideal" timing and the "actual" timing will be as great as 1/4 chip, i.e. the size of the adjustment.  Using smaller adjustments applied more frequently can reduce this difference.  

For example an adjustment of 1/5 of a chip every 160ms will achieve the same rate of change and reduce the deviation to 1/5 chip.  However, such a solution is excluded by the current specifications as there will be periods of 200ms that contain two such adjustments thus exceeding the 1/4 chip limit.  This is illustrated in Figure 1.
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Figure 1 Step changes in response to the maximum timing drift

4. Proposal

To overcome the difficulty described above it is proposed that the sentence quoted above be changed to the following.

"In particular, following a timing adjustment of (x chips there shall be no further adjustment in the same direction for 800x ms, where 0 ( x (0.25 chips"

In essence this means that large adjustments (1/4 chip) can only be made infrequently (no more than one in 200ms) and smaller adjustments can happen more often.

Such a change will

· retain the current maximum rate of change of timing,

· retain the limit to the deviation as 0.25 chip,

· allow UEs to make smoother changes by employing smaller adjustments.
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