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1 Introduction

According to [2] and [3], when UE is performing SFN-SFN OTD measurements or OTD to GSM cell measurements, it corresponds to a time difference between two cells. In [1] there is no explicit indication of such two cells, but implicitly we could consider the time difference to be measured between a cell of the neighbour list and a “serving cell”. The “serving cell” being the cell on which UE as received such neighbour list (in system information).

Such implicit indication is however not appropriate in a number of cases, and the notion of “serving cell” does not really make sense when in CELL_DCH, especially when several radio links are assigned.

2 Problem

2.1 Idle, URA_PCH, CELL_PCH and CELL_FACH states

In those states the problem does not occur since UE is either camping or connected to one cell only : the serving cell. Moreover, cells for which OTD measurements have to be performed are indicated in system information of the serving cell, implicitly the serving cell can be the reference cell for OTD measurements.

2.2 CELL_DCH state

When UE is switched to CELL_DCH state from CELL_FACH, we could still consider the serving cell to remain the reference cell for OTD measurements. However, after some time, UE may not be any more in the range of this initial serving cell and a different reference cell need to be selected. For instance, in figure 1, a UE is camping on cell A, initiates a call on cell A, receives soft handovers to cell B, C and D, and after some time, is out of the range of cell A. Along the blue path, UE can perform OTD measurement between cell A and B,C,D; but along the red path it can not.



Figure 1: UE path over several cells

2.3 Discussion

As a consequence to the above problem, we ask RAN2 delegates to consider the following items

a) What do we want to measure ? Is it: an OTD between two cells or an OTD between an UE internal time reference (for instance TUETx) and a cell ?

b) If OTD measurements are kept as they are, how do we handle handovers and the need for UE to have a reference cell ?

3 Proposed solutions

To solve the above problem, we have considered different solutions we would like to present to RAN2 :

3.1 Change OTD measurements

One solution could be to remove the need to have a reference cell to perform OTD measurements. In that case, UE would perform the measurement according to some internal time reference (for instance TUETx), and report the given measurement for each cells. It would be up to UTRAN to perform the time difference between any two cells of the set, thus suppressing the offset with UE internal time reference (which may be implementation dependant).

Pros : UTRAN has the flexibility to evaluate OTD between any two cells reported.

Cons : Need to study accuracy of such calculation as measures on two cells may not have been performed in a short time instant. Changes in the specs might be important.

3.2 Indicate to UE the reference cell to use

UTRAN could indicate through layer 3 signalling the reference cell to use for OTD measurements. This could be explicitly or implicitly indicated in the set of radio links.

Pros : Very few changes in specs (one explicit indicator or a note for an implicit choice). UTRAN commands completely the UE.

Cons : If UE looses contact with the given cell, UTRAN will not be immediately aware of that. It could take some time for UTRAN to assign a new reference cell, during that period OTD measurements can not be reported.

3.3 UE selects the reference cell to use

In order to avoid the problem of the preceding solution, UE could select on its own the reference cell to use. Such choice could be done through a given algorithm (for instance use the ordered list of radio links or the ordered list of neighbouring cells). UE would then indicate in the report what was the reference cell used.

Pros : Few changes in the specs (at least some identification of the reference cell, eventually a selection algorithm). UE always has a reference cell and there is no suspension of OTD measurement reporting as in 3.2.

Cons : UTRAN does not command UE on the reference cell to select.

4 Conclusion

As a conclusion to the given problem and considering the possible solutions above, we would support proposition 3.3 over 3.2 as it avoids period where OTD measurement cannot be reported. We believe that proposition 3.2, if acceptable, would require further work, and therefore may not be preferable due to the late stage.
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