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1. Introduction 

The soft IPDL method has been proposed by Cambridge Positioning Systems (CPS) in various contributions since RAN1#33 to be included as further UE positioning enhancement technique in 3GPP RAN Rel-6. Whilst [1],[2],[3] depict the general approach, a method for performance evaluation is investigated in [4],[5] and performance results are provided in [6], where a comparison to both OTDOA and the existing IPDL method defined in Rel-5 named here ‘standard IPDL’ is done. In this document we list our concerns about the specified proposal. 

2. Concerns
This section summarizes our main concerns about the soft IPDL proposal from CPS. They are both network and UE related. 

2.1  Backward Compatibility Issue

The major drawback of introducing a new UE positioning technique in Rel-6 is, that backwards compatibility to all existing UE positioning methods must be ensured. In particular the impact on Rel-5 UE’s having standard IPDL implemented is of major importance. In fact a degradation in performance due to lower power reduction of the serving Node B transmit power during the IPDL gap can be expected (at least -35 dB below maximum transmit power for standard IPDL in Rel-5, only -10 dB below maximum transmit power for soft IPDL keeping CPICH active). The evaluation of this impact in [6] confirms this, as can be seen, that there is a clear degradation of the performance for time aligned IPDL, which is related to a Rel-5 UE without CPICH cancellation, versus standard IPDL in all rural and suburban environments independent of the traffic load and regardless if assisted by enhanced cell ID or not. Also for medium and low loaded networks in urban and bad urban environments there is a clear degradation.

In addition the soft IPDL proposal requires the change of signal transmission during the IPDL gap as indicated in [2], as all downlink channels but the CPICH are now switched off at the Node B. Hence from network point of view, this will impact existing Node B hardware / software.

2.2 Poor Performance in Rural and Suburban Environments

From the evaluation done in [6] it can also be seen, that soft IPDL generally performs worse than standard IPDL with integration over 10 periods in rural and suburban environments. Only in urban and bad urban environments at high traffic loads there seam to be clear performance benefits of soft IPDL over standard IPDL. 

2.3 Complexity of soft IPDL Method

The complexity of the used CPICH cancellation method is unclear. In [1] it is stated that the method requires adequate complexity compared to the algorithm for determination of the cross-correlation of the received signals to calculate the optimum time differences. In fact we believe that the complexity is a function of the number of interferers being cancelled. Thus in an environment with low power decay index, where several interferers, i.e. CPICH’s of neighbour cells are received, the effort for cancellation and thus the complexity will be higher than for environments with high power decay index, where only few interferers are received. The results presented in [6] confirm this dependency. As depicted above soft IPDL has worse performance in rural and suburban environments compared to standard IPDL with integration over 10 periods. Thus the required complexity in order to achieve similar or better performance than standard IPDL in rural and suburban environments is unclear.

2.4 Effort for synchronizing IPDL’s

Time aligned IPDL requires continuous synchronization of the IPDL’s of all Node Bs. Worst case estimation for the update period is 5 min to achieve a half CPICH symbol accuracy of (33.3 (s [3]. However in [3] it is claimed, that field trial analysis undertaken for E-OTD indicate that in reality much lower update rates of several hours will be sufficient. On the other side aged Node B’s may exhibit a higher drift at later stages requiring a higher effort for time alignment of IPDL’s. Thus the real effort in the RAN to synchronize the IPDL periods is unclear.  

In addition [3] states that time alignment of the IPDL gaps of all Node B‘s is ensured by signalling the time alignment offsets from the CRNC to the respective Node Bs. Hence this would yield regions of time aligned IPDL’s. It leads to the question: what happens at the borders of such regions, most probably between CRNC areas? How large is the performance loss keeping soft IPDL or is a switch to standard IPDL required in order to reach the required performance? On the other hand the impact on inter-RNC timing alignment of IPDL’s needs to be determined.
2.5 Inclusion of other UE Positioning Methods required
The comparison undertaken in [6] including soft IPDL, standard IPDL and combining them with enhanced cell ID is not sufficient. Today a majority of UE’s equipped with the location service feature have implemented A-GPS. Thus a fair comparison would include A-GPS in that A-GPS is combined with either soft IPDL, standard IPDL or enhanced cell ID.

3. Conclusions
In this contribution we have discussed the soft IPDL proposal from CPS by listing our concerns on the inclusion of this technique into Rel-6. The proposed method has several drawbacks, such as backwards compatibility issues for Rel-5 UE’s and also for Node B’s of earlier releases, performance degradation compared to standard IPDL in Rel-5 for rural and suburban environments with low propagation decay index and as well complexity uncertainties. Furthermore the effort for required timing synchronization of IPDL’s from network point of view is unclear and comparison to existing widely spread UE positioning techniques such as A-GPS was not performed. Based on the mentioned concerns it is recommended not to include the soft IPDL proposal into 3GPP RAN Rel-6 specifications.  
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