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1. Introduction

In this document we present further IPDL simulation results addition to those presented in [1] and [2] in order to derive BS and UE requirements for the OTDOA-IPDL positioning method.  Based on the simulations we also propose requirements and limitations both for BS and UE.

2. Positioning Coverage simulations

We have performed further coverage simulations with the assumptions listed in Table 1 in order to investigate how different IPDL attenuations affect the positioning coverage of the OTDOA positioning method.

Figure 1 illustrates the impact of idle period attenuations of 25 dB and 45 dB on the number of detectable base stations and affected area.  The actual coverage percentages are given in Table 2. 

Table 1 Simulation assumptions

	Cell radius
	577m

	Cell layout
	Omni directional

	Number of BSs
	19

	BS output power
	43dBm

	BS antenna gain (incl. Losses)
	11dBi

	CPICH power
	33dBm (Pmax-10dB)

	Cell loading
	 85%

	Orthogonality
	0.4

	Propagation law
	128.1+37.6log(D)

	Log normal fading std (urban)
	8 dB

	UE measurement capability
	CPICH Ec/Io = -20 dB


	[image: image1.jpg]Y -distance [m]

IP: -25 dB

No. of cells:

~1000 F7 . " 7 ' T

-800 -

-600 - '

-400 - y

-200 -

200

400 \ /
' ‘\ ﬂ
600

800

Ca

. J
-1000 -800 -600 -400 -200 0 200 400
X-distance [m]

600

1
800 1000





	[image: image2.jpg]Y-distance [m]

No. of cells:

IP: -45 dB
—1000FT T T T R T T T ™
-800f 4
-600 - B
. : "
-400 S 3
| 7/ N
-200 B
ol . L. . i
=8 4
200t S / 1
400 H g
us e ]
600 1
800 1
; i i i et | | : : ; !
-1000 -800 -600 -400 -200 O 200 400 60O 800 1000

X-distance [m]







Figure 1 Coverages with IPDL attenuation of 25 dB and 45 dB. The measurement requirement of the UE is CPICH Ec/Io = -20 dB.

Our simulation results show a clear gain in terms of the number of detectable base stations close to the serving base station when the attenuation of idle period is increased from 25 dB to 45 dB. Furthermore, the results indicate that UE measurement requirement of –20 dB for CPICH Ec/Io should be sufficient when 45 dB attenuation is used in BS.
Table 2 Coverage percentages with IPDL attenuation of 25 dB and 45 dB and CPICH Ec/Io measurement capability of  -20 dB.

	
	
	Coverage percentages for different number of cells (including serving cell) 

	IP [dB]
	CPIH Ec/Io [dB]
	1 cell
	2 cells
	3 cells
	4 cells
	5 cells

	-25
	-20
	1 %
	2 %
	10.5 %
	86 %
	0.5 %

	-45
	-20
	0 %
	0.5 %
	1 %
	98 %
	0.5 %


3. Link level simulations

We have also performed further link level simulation results with higher bit rate service than the one in [2] in order to evaluate whether IPDL has an impact on the quality of service. The simulation parameters are summarized in Table 3. We have used rather frequent idle period spacing in order to estimate the worst-case degradation of the quality of service. 

Table 3 Simulation parameters

	Simulation Case
	Sim1
	Sim2
	Sim3
	Sim4

	Bit rate
	64 kbps
	64 kbps
	64 kbps
	64 kbps

	Measurement channel according to TS25.101
	A.3.2

	A.3.2

	A.3.2

	A.3.2


	BLER target
	1 % 
	1 % 
	1 % 
	1 %

	Radio propagation environment
	Case 1

(2 taps, 3 km/h)
	Case 1

(2 taps, 3 km/h)
	Case 3

(4 taps, 120 km/h)
	Case 3

(4 taps, 120 km/h)

	IP Status
	Continuous

	IP Length
	5 or 10 CPICH symbols

	IP Spacing
	5 frames
	20 frames
	5 frames
	20 frames


The simulation results in Figure 2 to Figure 5 are presented as cumulative distribution a of transmission power as function of DPCH Ec/Ior. These results as well as our results in [2] show that IPDL has practically no effect on the quality of the active link. Furthermore, idle period of 1 slot has the same performance in the quality of service as idle period of ½ slot. Since positioning measurements with idle period of 1slot perform significantly better than with idle period of ½ slot, only idle period of 1 slot should be used.
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Figure 2 Cumulative distribution of transmission power for Sim1 and BLER = 1%.
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Figure 3 Cumulative distribution of transmission power for Sim2 and BLER = 1%.
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Figure 4 Cumulative distribution of transmission power for Sim3 and BLER = 1%.
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Figure 5 Cumulative distribution of transmission power for Sim4 and BLER = 1%.

4.
proposals

Our simulation results presented in this document show a clear gain from IPDL attenuation of 45 dB compared to 25 dB. Hence, we propose IPDL attenuation of 45 dB for the BS time mask requirement. When idle period attenuation of 45 dB is used, the results indicate that the UE measurement and detection capability of –20 dB for CPICH Ec/Io should be enough and should be adopted for the SFN-SFN observed time difference requirements with IPDL. 

Our link level simulations results presented in this document and in [2] show that IPDL has a negligible impact on the quality of an active link. The reference [2] also showed that IPDL has practically no impact on the CPICH level measurements of neighbor cells even if idle periods are rather frequently scheduled. Hence, the use of IPDL with a reasonable occurrence of idle periods is feasible. Our results also indicate that idle periods of ½ slot and 1 slot perform equally well when considering the quality of service. On the other hand, since time difference measurements perform worse with idle period of ½ slot, we propose that only the idle period of 1 slot is used and specified.
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