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1. Introduction

At RAN2#58bis, an LS from RAN4 ([1]) indicated that UEs should not be required to read the value of Qoffset from neighbouring cells in order to report measurements.  During the discussion it was suggested that some UEs might still be able to read Qoffset even if it is not required, and that therefore optional reading of the value should be supported; however, some companies expressed concern about complexity and excessive options.  This document examines the possibility of optional reading of Qoffset with an eye to these concerns.
2. Discussion
2.1. Measurement reports

The most obvious issue, if reading of Qoffset is optional, is that measurement reports from any given UE may or may not have taken it into account, and the network needs to be able to distinguish the two situations in order to interpret the reports correctly.  (Of course, the question should not arise for cells already included in the neighbour list of the serving cell, since the UE will always know the value of Qoffset; the issue is mainly of interest for detected cells.)

The obvious approach is for the UE to include the answer in a measurement report, so that it signals a measured value and a flag indicating whether that value already considers Qoffset.  (Note that the UE could have obtained the value of Qoffset from the neighbour cell P-BCH, or from a neighbour list in some previous serving cell, or even from camping in the past on the cell it is reporting; the serving network does not need to know how the UE got the information, only whether or not it has applied it.)

This signalling support is the only specification impact needed to support optional reading of Qoffset.  (In addition, of course, it is preferable that Qoffset should remain on the P-BCH, for maximum availability to UEs—however, even if it moved to the D-BCH, there is some possibility that UEs could obtain it from neighbouring cells in sufficiently good radio conditions.)

Cells that really do require one-to-one offsets—e.g., tunnel cells—would need to indicate that fact rather than sending a value of Qoffset.  In these cases the UE would need to obtain the appropriate Qoffset from the serving cell, or else send a measurement without considering Qoffset and let the network determine it.
2.2. Triggering errors
The approach described above does not entirely address the problem of triggering errors.  Whenever a UE does not have the value of Qoffset for a cell, it may find itself reporting an event based on an incorrect trigger; for instance, the UE could report a “change of best cell” event in which the new “best” cell actually has, unbeknownst to the UE, a high value of Qoffset that when applied changes its ranking (the same problem identified, in a different context, in [2]).

However, this problem is not a function of optional reading of Qoffset; rather, it will occur whenever there are cells for which some UEs do not know the value of Qoffset.  If optional reading of Qoffset is not supported, so that events trigger wrongly with a certain uniformity across the entire UE population, there is no real benefit to the system.  Allowing some UEs to obtain the value directly at least reduces the number of mistaken triggers.

Moreover, especially in situations where detected cells are common, such as an environment with many home eNode Bs, UEs that can read Qoffset from detected cells could report its value back to their serving cell, allowing the network to populate its neighbour list based on “field reports” from the UEs it is serving.  Over time this process should allow each cell to discover its neighbours and determine which of them have “strange” values of Qoffset that may need to be added to the neighbour list, so that the problems described in this paper can be relieved by informing more UEs of these Qoffset values explicitly.
3. Conclusion

We propose that RAN2 should retain support for UE implementations that are capable of reading Qoffset from the P-BCH of a neighbouring cell.  From the specification perspective, this would mean:
· Qoffset is transmitted on the P-BCH;

· The UE indicates to the network whether a measurement report takes Qoffset into account.

Additional optimisations such as allowing the UE to report the value of Qoffset should also be considered.
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