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1 Introduction

During RAN4#100-e, most parameters relating to UL timing adjustment were agreed. Also, as part of the discussion on scenarios there was some discussion on the fact that a jump in TA occurs when the serving BS is changed.
This paper discusses the TA requirement and how the timing advance jump could be handled.
2 Discussion

In a uni-directional deployment, a BS provides coverage for a UE from around 50-100m past/before the BS until around 50-100m past/before the following BS. When the serving BS is fixed, the distance to the BS changes from around 50-100m to around 750-800m. This implies a change in timing of around 2.3 us. Prior to the timing jump, as the train moves along the track the needed TA will change more or less linearly.
The time taken for the train to move 700m is 7.2s (with speed 350km/h).
To model the timing change, the formula for calculating Δt can be modified as follows:

Δt = (4.6*t/7.2) mod 4.6
Where t is in seconds and Δt is expressed in us. The time evolution would then look as follows:
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One issue with this model is that it forces the BS to only use timing estimation to send the correct TA commands. In real life, the sudden jumps in timing always occur in connection with a change in BS. Whilst the same BS serves a UE, the timing change is continuous.

There may be some implementations in which a BS is pre-configured with knowledge of the correct TA command to send immediately after it starts serving a UE. If the requirements simply apply the model above then such implementations are precluded, since the BS would need to rely entirely on timing estimation during the test. Thus, we propose that optionally, during the test, the BS may be informed/triggered of the moment in which a timing jump occurs (i.e. for each cycle of the timing, the BS acts as if it has just started to serve the UE).
Furthermore, some BS may be designed for bi-directional deployment and may not experience the timing change. Also, in scenario B with uni-directional there is no significant timing change since the BS is typically changed around 300m between BS. For this reason, a TA model including a timing change should be optional for BS that support uni-directional in Scenario A.
3 Conclusion

Proposal 1: If the TA test includes the timing jump associated with Scenario A uni-directional, enable that optionally the BS is informed when the timing jump occurs.

Proposal 2: IF there is a TA model including the timing jump change, then BS should declare whether they support Scenario A uni-directional and the associated requirement; for BS that do not support then the previously agreed TA requirement should be applicable.
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