TSG-RAN Working Group 4 (Radio) meeting #21

R4-020040
Sophia Antipolis, France, 28th January – 1st February 2002

Source:
Nokia
Title:
Time mask proposal for IPDL
Agenda item:
6.3
Document for:
Discussion
1. Introduction

The Observed Time Difference of Arrival – Idle Period Downlink (OTDOA-IPDL) is one of the methods available within 3GPP specifications to perform UE positioning. The current version of the TS25.104 specification does not contain any requirements in the transmitter section to support IPDL. The minimum isolation needed during idle period in order to specify the time mask requirements for the base station was studied in Tdoc R4-011476 [1]. The primary goal of this contribution is to study more the impact of the minimum isolation needed between UE and BS during idle period. As a conclusion the time mask requirement for the base station is proposed.

2. Discussion

IPDL scheme is introduced for OTDOA measurements to improve signal acquisition capabilities for UE’s performing these measurements. Because of the near-far problem, the neighbor cell signals become “detectable” only during an idle period (IP) for a very short time. When UE is located in further from own BS, the probability of detecting more cells becomes higher, and in SHO area several cells may be detected, depending on network lay-out. 

Successful position calculation accuracy improves when as many neighbors as possible can be measured, and for this reason it seen useful to utilize IPDL in the system. 

3. Simulations

In order to clarify isolation influence of IPDL performance and coverage, simulations were performed with same simulation assumptions as presented in ref [1]. Simulation assumptions are presented in Table 1.

Table 1. Simulation assumptions 

Cell radius
577m

Cell layout
Omnidirectional

Number of BSs
19

BS output power
43dBm

BS antenna gain (incl. Losses)
11dBi

CPICH power
33dBm (Pmax-10dB)

Orthogonality
0.4

Propagation law
128.1+37.6log(D)
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Figure 1. Path loss curve using Table 1 path loss model and simulation assumptions.

Taking the simulation assumptions from Table 1 one gets the following path loss curve in figure 1 above. It can be seen that when the distance between base station and terminal increases over 3.5 km, the signal becomes undetectable, when it crosses the red line indicating UE CPICH detection requirements in TS25.133. From this point can be understood that additional interference is affecting UE’s measurement capabilities. It is noted that now  we assume UE’s to be located at “cell border” of neighbor cells close to own BS.

4. Network layout aspect

From positioning point of view, the network should be planned (simulated) in such a manner, that neighbors are detectable also at the centre of neighboring cell during idle periods. This makes the radio probagation conditions such that UE’s and LMU’s can measure the signals of the neighbouring BS’s during the IPDL period. 

5. The power reduction during an idle period

The rule of thumb is, the more the power is reduced during idle periods, and the better the situation from UE’s point of view is. Hence the BS attenuation is an issue for UE in close proximity of own BS.

The total interference ITot, as seen by the UE when measuring neighbours, comprises of multiple interference sources such as thermal noise, non- orthogonal, other neighbour signals and of the residual signal power from the serving cell, if power reduction is not perfect. 

This can be simplified as assuming 19 cells in the network and the measured pilot different from the serving cell, and using following formula in the calculations:
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6. Simulation results

The following figures 2 and 3 illustrate the effect of idle period attenuation to the number of detectable neighbour base stations and affected area. The propagation path model is the same as is used in ref [1]. Figures 4 and 5 illustrates the situation with bigger cells and higher idle period attenuation, 60 dB in this case.  With simulations it was seen that if cell radius is increased, the radius of area where only one base station can be detected increases correspondingly. Simulation results clearly show that the more attenuation is achieved the smaller is the area where only own cell is detected. 

These simulations have been done from UE point of view. Given path loss model will give for example 79 dB attenuation with 50 m distance between NodeB and UE. 
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Figure 2. Cell radius 577 m, idle period attenuation 20 dB
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Figure 3. Cell radius 577 m, idle period attenuation 40 dB
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Figure 4. Cell radius 1732 m, idle period attenuation 20 dB
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Figure 5. Cell radius 1732 m, idle period attenuation 60 dB
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Figure 6. Cell radius 1732 m, idle period attenuation 20 dB and 60 dB (enlarged from Figures 4 and 5)

7. Conclusion

As can be seen from the simulations, 20 dB attenuation is limiting significantly the area where neighbour cells can be detected by the UE, and affect to the service. In addition this would require very high antenna isolation between Node B and LMU’s. 

It is proposed that the attenuation of 45 dB would be the minimum requirements for BS transmission. It is also reasonable value from the whole system point of view because the ACLR of the Node B is the same 45 dB in adjacent channel in 5 MHz offset. E.g. if we consider the scenario where the uncoordinated operators are working in adjacent channels, this would ensure approximately same performance in that case as well. It's quite logical also from the performance point of view when we have a case that the idle period attenuation from the serving Node B is the same than attenuation from the Node B located in adjacent channel when two carriers are co-ordinated.

Proposed 27 chip ramp times are reasonable from implementation point of view e.g. 27 chips is about 1/9 symbol. In practise 8 symbols of 10 symbols idle period could be exploited and it is believed that from UE or LMU point of view, no significant benefit can be achieved if the requirement for time mask is tightened. More sharp power cut-off will cause wideband interference, which can be spread over the neighbourhood channels. However, because idle period occurs rarely compared to GSM, this interference peak due fast power ramp has no practical effect (like e.g. in GSM.

It's also obvious that attenuation shouldn't be too high from implementation complexity point of view. From the whole system point of view 45 dB attenuation would be the minimum value in order not to disrupt antenna isolation between NodeB and LMU. By increasing the value more the benefit would be marginal even if the UE would be near the NodeB. 
8. Proposed time mask for BS
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