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Time Aligned IPDL Positioning Method

Time-Aligned IPDL is a specific configuration of IPDL where the idle slots of node Bs are forced to be partially synchronised, and selective transmission is applied to the relevant pilot channels during the idle periods. This can be used to improve visibility of neighbour pilots. A network operating IPDL could ideally be configured to run in TA mode in the whole or part of its coverage area.

In standard IPDL, each node B ceases transmission during its idle periods. Each mobile in the respective served area can then take measurements of neighbour node Bs. As the serving node B is now no longer transmitting, the probability of detecting the neighbour node Bs is increased. This is illustrated in Figure xx(a) where the transmissions from four node Bs using standard IP-DL are illustrated. The shaded slots are the idle periods and they occur pseudo-randomly. 

In Time Aligned IPDL, the idle periods from node B’s are partially aligned. The alignment can typically be to within half a CPICH symbol without degradation of performance (see Figure xx(b)). 

During the ‘common’ idle period each node B has the option to transmit a signal useful for location e.g. this could be the common pilot, with a certain probability. The node B can be instructed to transmit during the common idle period randomly, pseudo-randomly or periodically. Thus in each idle period, the only radio activity will be due to pilots (e.g. CPICH) and in addition for each usable period for a particular node B (where that node B transmits), only a fraction of other node B’s are active (and this set will change at different idle periods). Finally, it is also possible to step up the CPICH power during the idle period in order to increase range for location purposes.

In general, location accuracy is improved for the same measurement time due to the better C/(I+N) of the signals in the idle slots used for location measurements, and idle periods can be shorter and less frequent for the same location performance thus minimising impact on network performance, and UE complexity. In addition, location performance is completely independent of system load. 

Idle period alignment requires that the offsets between the transmission times of each node B site are known, ideally to a resolution of at least half a symbol period i.e. 31.25 (s or less. Due to drift between different node Bs the idle period timing will need to be updated at regular intervals. The update rate is a function of network clock stability.

Measurement of time offsets can be achieved in a number of ways. The simplest option is for these to be estimated by the LMUs (Location Measurement Units). These must in any case be deployed in an unsynchronised network to measure the node B transmission time offsets so as to enable TOA based location. In fact, for this purpose their precision must be at sub-chip level, i.e. much higher than that required for idle period alignment.
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Figure xx Occurrence of idle periods for standard IP-DL and time aligned IPDL

In comparison with IPDL, the UE requires very similar information, essentially regarding the occurrences of idle periods. Some of these will of course not be useful for a specific node B (because the node B transmission is off), but the UE will disregard such measurements if no correlation peak is found, and there will be no performance or complexity penalty. Complexity reduction at the UE can however be obtained if knowledge of the actual activity of node Bs in the idle periods is provided, via additional signalling.

In the RAN, the additional requirements to standard IPDL are:

(a) the node B should be able to leave the CPICH on in some of the periods, possibly ramping up the power if requested to do so

(b) signalling from the UTRAN Positioning Radio Resource Management (U-PRRM) is required to maintain partial synchronisation.
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