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1 Introduction
In RAN1#48 meeting, it was agreed that RSRP (Reference symbol received power) and E-UTRA carrier RSSI (Received signal strength indicator) would be two UE measurements related to mobility. RAN1 also sent one LS to RAN4 [1] asking which of the following 2 possibilities could be used as the mobility related measurement bandwidth:
· A fixed bandwidth - e.g. of width 72 or 300 sub-carriers – in the middle of the transmission spectrum
· A bandwidth which is the minimum of a pre-defined measurement bandwidth and the serving cell bandwidth
In RAN4#42 bis meeting, based on presented simulation results and discussion it was decided as working assumption that the UE RSRP measurement requirements will be further developed based on 1.25 MHz UE measurement bandwidth. It was also agreed that it will be studied further in RAN WG4:

· whether it is beneficial to allow the UE to utilize a wider UE measurement bandwidth for its performance optimization 

· whether there is a need for adjustable time domain filtering as possible solution to overcome any measurement errors to ensure stable system performance 

· whether any signalling support is needed (and if yes, what kind of signalling)

In this document, we provide relevant simulation results on different measurement bandwidth within 10 MHz system bandwidth to investigate whether it is beneficial to allow the UE to utilize a wider UE measurement bandwidth.
2 Measured Statistics and Simulation Assumptions
The simulation assumptions are given in the following table:
Table 1: Simulation assumptions
	Parameter
	Value

	Center frequency (GHz)
	2.0 GHz

	System bandwidth
	10 MHz 

	Measurement bandwidth
	10 MHz, 5 MHz, 2.5 MHz (145 sub-carriers), 1.25MHz

	Channel model
	PA3, TU3, TU30 and TU120

	Interference modeling
	AWGN

	BS transmitter
	2 antennas, uncorrelated

	MS receiver
	2 antennas, uncorrelated

	L1 measurement period
	200 ms

	Measurement snap shot interval
	50 ms

	Number of OFDM symbols per slot
	7

	Ior/Ioc
	3 dB


3 Simulation Results

The simulation results for different measurement bandwidths are given in the following figures. In all the figures, relative RSRP measurements are provided. The relative RSRP measurements performance is defined as that given in [2], which is that the quality 10log10(M1/M2) is used to characterize the deviation of two measurements M1 and M2. M1 denotes the full band 10 MHz measurements and M2 denotes the measurements over 10 MHz, middle 5MHz, middle 2.5 MHz and middle 1.25 MHz.
[image: image1.emf]-3 -2 -1 0 1 2 3

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

CDF

10 MHz

5 MHz

2.5 MHz

1.25 MHz


Figure 1: Relative RSRP measurements in PA3 environment
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Figure 2: Relative RSRP measurements in TU3 environment
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Figure 3: Relative RSRP measurements in TU30 environment
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Figure 4: Relative RSRP measurements in TU120 environment
In the above simulation results, we can give some observations as follows:
· The maximum deviation of the measurement on 1.25 MHz from that on 10 MHz is about +/- 1.5 dB for PA channel and the maximum deviation of that for TU channel is about +/- 2 dB.
· The biases of the curves of TU channels are larger than that of PA channel. The reason for such biases is that the real channel estimation in the receiver has the assumption that fading channels on the adjacent sub-carriers are coherent between each other.
The simulation results clearly show that the measurements report would be more accurate if using a larger measurement bandwidth. Considering the simulation assumptions that both the antennas of BS transmitter and those of UE receivers are uncorrelated, the measurement performance gain of a larger measurement bandwidth will be even larger with partially correlated antennas in the real implementation case.
Further more, as the E-UTRA RSSI is a measurement for the traffic load on a specific carrier frequency, the RSSI measurement only on the center 1.25 MHz will be much less accurate than that on a larger measurement bandwidth for the estimation of the traffic load. Therefore if we use larger measurement bandwidth for E-UTRA RSSI, it would be natural to use same measurement bandwidth for RSRP as well.
4 Conclusions
This contribution provides some simulation results on the deviation of RSRP measurements on narrow measurement bandwidth from that on full bandwidth. The simulation results show that the measurements report would be more accurate if using a larger measurement bandwidth. Additionally considering that a larger measurement bandwidth on RSSI will also give more accurate traffic load estimation, we suggest wider measurement bandwidth than 1.25 MHz could also be used as the measurement bandwidth for mobility related measurements.
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