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1. Introduction

As mentioned in [1], two approaches were used to evaluate the impact of the IPDL performance of the BS on OTDOA-IPDL location method:

· Evaluate the IPDL attenuation to ensure a high probability level of detecting the CPICH of N base stations over the whole cell. This was done through Monte-Carlo analysis.

· Evaluate the IPDL attenuation value to guarantee level of service independently of the UE position within the cell. In that case, the study focuses on the UEs getting the lowest benefit from the IPDL gap, i.e. the UEs in close proximity of the serving BS. This can be seen as a worst-case analysis.

In the first section of this contribution, the results obtained in the worst-case scenario are discussed.

The second section deals with the methodology used within RAN4 to derive RF requirements.

2. Worst case scenario

2.1. Simulations


Figure 1 is the plot of the probability for a UE of hearing 3 BS (1 serving BS + 2others) versus distance. The results are fully inline with those presented in [1].
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Figure 1
However, using the distance as the x-axis is not adequate since the “forbidden area” due to MCL cannot be shown.

The same data are shown on figure 2, with coupling loss as the x-axis. It can be seen that IPDL attenuation higher than 25dB does not provide any improvement as soon as coupling loss is more than 85dB.
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Figure 2
2.2. UE selectivity

The simulations above were performed assuming an infinite UE receiver selectivity.

On a large number of sites, BS from several operators will be installed. Hence, it is likely that a carrier is transmitted in the adjacent frequency channel.

When serving BS stops its transmission during IPDL gap, the interference level in the UE is dominated by its ACS performance. Figure 3 shows the results assuming a BS is co-located with the serving BS with ACIR equal to 33dB.
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Figure 3: ACIR = 33dB

It can be seen that improving IPDL performances cannot guarantee a level of service independent from the UE position: in close proximity of the BS. There will be anyhow some area in the cell with lower probability due the selectivity of the UE.

2.3. Alternative methods

In the previous sections, it was shown that the probability that a UE is able to report timing measurements on more than 3 BSs is high when the coupling loss between UE and BS is above 85dB.

As a consequence, for any cell having a MCL higher than 85dB, the level of service will be independent from the UE location. This is true for IPDL attenuation upper or equal to 25dB.

For a cell with MCL lower than 85dB, the UEs having coupling loss between 70dB and 85dB have lower probability of being able to report timing measurements on 3 BSs.

However, it shall be noted that:

· it represents a small fraction of the UEs in the cell 

· The lower probability is partially due to ACIR performances

It is also important to note that OTDOA is not the only way to provide location services. To maintain a constant accuracy of location estimation within the whole cell, some alternative location techniques are to be used for UEs with low coupling loss. For example, for such UEs, it is likely that it exists a direct path from the UE to the BS. In that case, the measurement of the round trip delay can be done with a high accuracy, providing valuable information to compute the location of the UE. 

3. Methodology

The methodology to derive RF requirements was discussed during the first RAN4 meetings. Monte-Carlo simulations were considered as a way to produce more realistic results than the worst-case scenario method (see [2]). This methodology was used to derive ACLR, ACS requirements. More recently, same approach was followed to derive UMTS1800/1900 requirements. 

It was also requested that the worst-case scenario is studied and documented in order to get the complete picture of the issue. However, the requirements are not directly derived from this scenario. 

Regarding IPDL,

· Monte-Carlo simulations were performed. The results from several companies (Ericsson, Nortel Networks, Siemens) are aligned. Based on these simulations, Ericsson and Nortel Networks proposed 25dB as a minimum requirement for IPDL attenuation. Siemens recognised the “IPDL attenuation above 25 dB has little effect on the overall detection probability of other Node Bs.”.

· Worst-case scenarios were also considered: impacts on UEs in close proximity of the serving BS were studied. The proposal for an IPDL attenuation requirement of 40dB (Siemens) or 45dB (Nokia) was clearly derived from this worst-case scenario.

4. Conclusion

It was shown that the benefit from a IPDL attenuation at 45dB compared to 25dB is:

· not significant if the MCL of the cell is higher than 85dB

· is small in case the MCL is lower than 85dB:

· The improvement is restricted to a small fraction of users in the cell

· There are other factors that reduce the efficiency of OTDOA-IPDL method in that area

It was also suggested that other location techniques (or a combination of them) could be used in the area where OTDOA-IPDL does not have sufficient performances.

From the above conclusions, there is no reason to change the methodology to derive RF requirements for IPDL attenuation. 

Hence, it is proposed to remain consistent with the methodology used so far in RAN4, i.e. adopt the 25dB value derived from the Monte-Carlo simulations and proposed by several companies.

5. References

[1]
R4-021546 IPDL attenuation simulation results, TSG RAN4 meeting #23, November 2002. Siemens AG

[2]
TSGR4#2(99)055 Text for input to R4.01, section 10 – Methodology for co-existence studies, TSG RAN4 meeting #2, Motorola







