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1
Introduction
During last RAN4#43 a set of common simulation assumptions was agreed ([1], [2]) to assess the achievable performance requirements for RSRP measurements. This contribution contains some simulation results according to these assumptions.

A number of additional assumptions are also described and some performance trade-offs are discussed.
2
Simulation Assumptions
The simulation results presented use the assumptions described in Table 1.

	Propagation conditions
	AWGN, EPA 5Hz and ETU 70Hz

	Îor/Ioc
	-10 dB to +3 dB

	Measurement Bandwidth
	1.08 MHz, 6 RBs

	Number of Tx Antennas
	1

	Number of Rx Antennas
	2

	Antenna Correlation
	Independent Fading

	Measurement Period
	200 ms

	Number of Samples per Measurement Period
	4, spaced by 50 ms

	Averaging in the Time Domain
	 Coherent over 1, 2 or 4 ms per sample

Non-coherent between samples

	Averaging in the Frequency Domain
	Coherent for 3 contiguous RS (270 KHz)

Non-coherent averaging up to 1.08 MHz

	L3 filtering
	None

	DRX
	None


Table 1 - Simulation Assumptions
3 Simulation results
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Absolute RSRP Measurement for Static Channel with 1 ms Coherent Accumulation
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Relative RSRP Measurement for Static Channel with 1 ms Coherent Accumulation
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Absolute RSRP Measurement for Static Channel with 2 ms Coherent Accumulation
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Relative RSRP Measurement for Static Channel with 2 ms Coherent Accumulation
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Absolute RSRP Measurement for Static Channel with 4 ms Coherent Accumulation
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Relative RSRP Measurement for Static Channel with 4 ms Coherent Accumulation
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Figure 1 - RSRP absolute accuracy CDF for AWGN as a function of the geometry factor, using 1, 2 and 4 ms coherent integration per sample in the time domain
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Absolute RSRP Measurement for EPASHz with 1 ms Coherent Accumulation
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Relative RSRP Measurement for EPASHz with 1 ms Coherent Accumulation
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Absolute RSRP Measurement for EPASHz with 2 ms Coherent Accumulation
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Relative RSRP Measurement for EPASHz with 2 ms Coherent Accumulation
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Absolute RSRP Measurement for EPASHz with 4 ms Coherent Accumulation
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Relative RSRP Measurement for EPASHz with 4 ms Coherent Accumulation
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Figure 2 - RSRP absolute accuracy CDF for EPA5 as a function of the geometry factor, using 1, 2 and 4 ms coherent integration per sample in the time domain
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Absolute RSRP Measurement for ETU70Hz with 1 ms Coherent Accumulation
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Relative RSRP Measurement for ETU70Hz with 1 ms Coherent Accumulation
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Absolute RSRP Measurement for ETU70Hz with 2 ms Coherent Accumulation

0.9H

lor/loc = 3dB
lor/loc = 0dB
lor/loc = -5dB

lor/loc =-10dB

0.7

06

0.4

03

01

P

Measured RSRPs (dB)




[image: image16.jpg]CDF

Relative RSRP Measurement for ETU70Hz with 2 ms Coherent Accumulation
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Absolute RSRP Measurement for ETU70Hz with 4 ms Coherent Accumulation
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Relative RSRP Measurement for ETU70Hz with 4 ms Coherent Accumulation
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Figure 3 - RSRP absolute accuracy CDF for ETU70 as a function of the geometry factor, using 1, 2 and 4 ms coherent integration per sample in the time domain
4 Discussion
The following trade-offs can be observed in the simulation results:

· A significant measurement bias is present in all the absolute measurements as a result of squared noise terms.  The level of this bias is a function of the signal to noise ratio for the combined RS data. Therefore the bias decreases when the geometry factor and/or the coherent integration period increase.

· The measurement bias could be reduced by increasing the coherence integration period beyond 270 KHz in the frequency domain. However, such an approach cannot be implemented in high delay spread channels such as TU because coherent integration is performed beyond the channel coherence bandwidth.
· The measurement bias could be reduced by increasing the coherent integration time for each measurement sample. However, increasing this value beyond 1 ms is expected to degrade measurement performance in high-speed propagation conditions (i.e. for Doppler values above 70 Hz and up to 900 Hz)
· The measurement bias present in absolute measurements is cancelled in the relative measurements because in the simulation results shown the relative measurements are being performed between two cells experiencing the same level of interference. Some measurement bias will be present in relative measurements involving cells experiencing different levels of interference.

· EPA5 and ETU70 measurement errors are dominated by time- and frequency-domain measurement errors related to fading. As already discussed during previous RAN4 meetings additional L3 filtering can reduce these errors further.

5 Conclusion
The simulation results in section 3 are submitted for the consideration of RAN4. The trade-offs discussed in section 4 should be considered as part of the process to set requirements for LTE RSRP measurements. 
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