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1. Introduction

Further information on the impact of IPDL on the quality of service and measurement performance of the UE has been requested in RAN4. 

In this document we present results of link level simulations and level measurement simulations when IPDL is scheduled. The results can be used to evaluate the effect of IPDL on the quality of an active link and neighbor cell measurements.  

2. Link Level Simulation assumptions 

The link level simulations were performed using the parameters given in Table 1. In most of the simulations idle periods occur rather frequently in order to allow us to evaluate the worst-case degradation due to IPDL. 


Table 1 Other simulation parameters

	Simulation Case
	Sim1
	Sim2
	Sim3
	Sim4

	Bit rate
	12,6 kbps
	12,6 kbps
	12,6 kbps
	12,6 kbps

	TTI
	10 ms
	20 ms
	10 ms
	10 ms

	coding
	1/3 convolutional coding
	1/3 convolutional coding
	1/3 convolutional coding
	1/3 convolutional coding

	Slot format
	10
	11
	10
	10

	BLER target
	1 % and 10 %
	1 % and 10 %
	1 % and 10 %
	1 % and 10 %

	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 1

(2 taps, 3 km/h)

	IP Status
	Continuous

	IP Length
	5 or 10 CPICH symbols

	IP Spacing
	5 frames
	5 frames
	5 frames
	20 frames


3. Link Level Simulation results

The link level simulation results are presented as a cumulative distribution of transmission power as function of DPCH Ec/Ior. The results are shown for BLER target of 1 % and 10%.
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Figure 1 Cumulative distribution of transmission power for Sim1 and BLER = 1%.
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Figure 2 Cumulative distribution of transmission power for Sim1 and BLER = 10%
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Figure 3 Cumulative distribution of transmission power of Sim2 and BLER = 1%
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Figure 4 Cumulative distribution of transmission power of Sim2 and BLER = 10%
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Figure 5 Cumulative distribution of transmission power of Sim3 and BLER = 1%
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Figure 6 Cumulative distribution of transmission power of Sim3 and BLER = 10%

The simulation results in Figure 1 to Figure 6, where idle period spacing of 50 ms is used, clearly show that even very frequently repeated idle periods do not virtually degrade the quality of an active link. When the spacing of idle periods is increased to 200 ms, we cannot basically differentiate IDPL cases from no IPDL cases. This can been seen in Figure 7.
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Figure 7 Cumulative distribution of transmission power of Sim4 and BLER = 1%

These results also indicate that the IPDL with ½ slot and 1 slot idle periods perform equally well when considering the quality of active link. Idle period of ½ slot is, however, a lot more challenging to positioning measurements. Hence in order to maintain reasonable measurement accuracy, measurement period and the number of measured cells we propose that idle period of 1 slot should only be used. 
4. Neighbor cell measurement simulations 

In neighbor cell simulations we modeled CPICH level measurements by performing non-coherent filtering of 4 equally spaced samples, which were obtained by measuring 1 slot coherently. A similar averaging scheme was also used for deriving the fading test case of TS25.133. If more samples were utilized in averaging, the impact of IPDL would diminish. Since we also utilized relatively frequent 5 frames spacing for idle periods, the simulation results estimate the worst-case degradation well.

The simulation results are presented as CDF of measured CPICH amplitude. 
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Figure 8 CDF of estimated CPICH amplitude, Es/No= 6 dB (SF=256)
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Figure 9 CDF of estimated CPICH amplitude, Es/No= 20 dB (SF=256)

As seen from Figure 8 and Figure 9 CPICH amplitude estimates with and without IPDL seem to differ only very insignificantly from each. This levels of difference should not have any practical impact e.g. on the performance of handover evaluation. 
5.
Conclusions 

The simulations results presented in this document show that IPDL has a negligible impact on the quality of an active link and CPICH level measurements even if idle periods are rather frequently scheduled. Hence, the use of IPDL with a reasonable occurrence of idle periods is feasible. It was also shown in the document 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 ½ slot idle period, we propose that only the idle period of 1 slot is used.
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