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1 Introduction

Cell synchronization is planned for UTRA TDD in order to fully exploit the system capacity. The accuracy that is required was already discussed in previous WG4 meetings (and also in WG1). Tdoc 413 presented in Turku discussed the synchronisation accuracy requirement and was agreed to be a good starting point for discussion. Also R1-00-0382 contain the various effects that could have an influence on the required accuracy. This documents aims to continue the discussion and describes a three level requirement for the TDD synchronisation accuracy, while in WG4 the minimum requirement only needs to be specified. The synchronisation accuracy used in this document is the maximum frame timing error between two cells.

2 Background

The following proposal was already presented to WG1 and is here repeated for information. It is based on the idea, that a minimum requirement for the synchronisation should be set in order not to impact the system capacity and the performance. This mandatory requirement should be specified in WG4 specification as minimum requirement. However, it is seen beneficial to allow optionally a better accuracy that could have an advantage for handover and for LCS. In order for the system – especially – the UE to make use of this enhanced accuray three levels for the accuray of Node B synchronization may be considered. Information to the UE may be provided about the actual synchronisation accuracy of the target cell for handover. Three example levels are given below:

Level 1 : 200 ns

Level 2 : 1 µs

Level 3 : minimum requirement

Examples for the use of different accuracy levels are described in the following sections.

Level 1: The high accuracy supports LCS methods and allows synchronized handover with autonomous timing advance calculations by the UE.

Level 2: The medium accuracy does not require a high sync effort but allows the UE to autonomously calculate the TA for the new cell during handover. However, the UE is informed, that there could be a sync error of up to 1 μs. In order to avoid the case, that its transmissions arrive too early at the new cell’s receiver, the UE applies 2 μs less than the calculated TA (with clipping at zero TA).

Level 3: The sync error is so large, that it does not make sense for the UE to calculate the TA autonomously and correct it with the maximum sync error (see also R4-00413). The better solution for the UE is to use no TA at all at least immediately after handover, i. e. to adapt itself to the timing in the new cell similar to the initial access case. The maximum timing error of the UE’s transmission at the cell’s receiver is two times the propagation delay.

The following usage of TA during handover in relation to several accuray levels may be considered:

1. In large cells and low sync accuracy, HO will be done without TA, so that the maximum timing error would be twice the propagation delay, e. g. 6 us or 24 chips for 1 km radius. TA would only be useful for a cell larger than 1.5 km in radius. It might be advantageous to transmit a special burst format.

2. In large cells with medium sync accuracy (e. g. 1 µs) HO will be performed with TA. However, the UE will correct the calculated TA value for the sync inaccuracy. The maximum timing error would be 4 μs or 16 chips. For an estimation window of 57 chips this is tolerable. Even the TA step size is 4 chips. The correction value is calculated in the RNC and signalled to the UE before handover execution.

3. In large cells with high sync accuracy (200 ns) TA will be used after HO. The maximum timing inaccuracy will be 400 ns.

4 In small cells no TA will be used. The maximum timing inaccuracy will be twice the propagation delay.

3 Minimum accuracy requirement in WG4

As mentioned above in WG4 the minimum synchronisation accuracy requirement needs to be specified only. A requirement of +/-2.5µs was already included in WG4 specifications, see R499-101 (WG4#3 meeting). However it was deleted again, since there was no via the air synchronisation procedure agreed and specified in WG1. Following the new introduced via the air synchronisation scheme an accuracy of 3µs between two cells can easily be achieved. Also a 3µs synchronisation error is used, e.g. for calculating the BS transmit time mask requirement (compare R4-000655). Since WG1 agreed the synchronisation via the air procedure, according to the principles described in section 2, it is proposed to re-introduce a minimum requirement of 3µs to the WG4 specifications. It is furthermore suggested to add the requirement to 25.123, section 8 „Timing characteristics“, rather than to 25.105.

4 Conclusion

Background information on TDD cell synchronisation (as discussed and agreed in WG1) was given and subsequently a minimum synchronisation accuracy requirement was proposed. If this proposal is agreed a CR will be presented in order to include the synchronisation requirement into 25.123.
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