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1 Introduction

There has been discussion in RAN4 regarding the trade off between the measurement period and measurement bandwidth [1]. The current working assumption for RSRP L1 period is 200 ms. There has been further discussion in this area but no final conclusion was drawn until the last meeting [2]. This contribution provides results for different combinations of L1 measurement period and measurement bandwidth.
2 Link simulation Assumptions and Modelling
The assumptions and other parameters used in the simulations are summarized in table 1 and are based on earlier simulation work. 
Table 1: Simulation parameters for RSRP measurement accuracy results
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 and 50 resource blocks
	Simulated for 2 different scenarios

	System bandwidth
	50 resource blocks
	

	L1 measurement period
	50, 100 and 200 ms
	Simulated for 3 different scenarios

	Measurement sampling rate
	Once every 50-70 ms
	1, 2 and 3 samples for L1 period = 50, 100 and 200 ms respectively

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	Linear average of RSRP from both branches. Both antennas with equal gain, no correlation between them.

	DRX/DTX
	OFF
	DRX/DTX to be considered at later stage

	Propagation conditions [2]
	AWGN, ETU and EPA
	

	Doppler Frequency: ETU and EPA
	70 Hz and 5 Hz
	

	Frequency band
	2.6 GHz
	

	Interference from other cells [Ioc] 
	-70 dBm
	AWGN

	Power received from cell to measure RSRP to Ioc [Ior/Ioc]
	-10 to +3 dB
	To be varied


3 Simulation Results
The results are shown in terms of estimated RSRP distribution compared with ideal RSRP. The ideal RSRP is the true value that does not include any channel estimation noise but uses the same sampling rate as for the estimated RSRP. 

The results without any implementation margin are expressed in CDF form at different geometry values (
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): -3 , -6 and -10 dB. The results for AWGN, ETU and EPA are shown in figures 1, 2 and 3 respectively. In all case the variation of RSRP increases with the decreasing geometry factors; inaccuracy is large at lower geometry values. 
L1 measurement period = 50 ms:
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Figure 1: RSRP results in AWGN (L1 period = 50 ms)
[image: image3.png]cdf

0.9

0.8

0.7

0.6

0.5

0.4

03

TU 70 Hz, loc=-70 dBm,

1.25 MHz, I /1, =-10dB
1.25MHz, I /1 =-6dB
1.25 MHz, I /1 =-3dB
10 MHz, 1 /1, =-10dB
10 MHz, | /I =-6 dB

10 MHz, | /I, =-3 dB
T T

off | T

0
-1 0 1 2 3 4 5 7 8
Delta RSRP = 50 ms Estimated RSRP - 50 ms ideal RSRP [dB]




Figure 2: RSRP results in ETU at 70 Hz (L1 period = 50 ms)
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Figure 3: RSRP results in PA at 5 Hz (L1 period = 50 ms)
L1 measurement period = 100 ms:
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Figure 4: RSRP results in AWGN (L1 period = 100 ms)
L1 measurement period = 100 ms (Cont’d):
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Figure 5: RSRP results in ETU at 70 Hz (L1 period = 100 ms)
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Figure 6: RSRP results in PA at 5 Hz (L1 period = 100 ms)
L1 measurement period = 200 ms:
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Figure 7: RSRP results in AWGN (L1 period = 200 ms)
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Figure 8: RSRP results in ETU at 70 Hz (L1 period = 200 ms)
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Figure 9: RSRP results in PA at 5 Hz (L1 period = 200 ms)
4 Observations and Recommendations
Our first observation is that difference in performance in terms of RSRP accuracy is not extremely sensitive when L1 period is decreased from 200 ms to 100 ms or even to 50 ms duration. The advantage of having a shorter L1 period is that UE could react more quickly when there are sudden changes in radio conditions. We have observed these fast radio changes in the field. Secondly due to lack of soft handover in LTE the shorter L1 period would also beneficial. We have the following recommendations:

· If L1 period is reduced from 200 ms to 100 or 50 ms then accuracy requirements, which are based on L1 period would be slightly coarser than those achieved with L1 period = 200 ms. But in practice by the use of L3 filtering better accuracy would be achieved.

· We recommend reducing L1 periods of RSRP and RSRQ. The L1 period of RSSI could still be kept as 200 ms. 

· The L1 period should not be reduced below 50 ms to prevent excessive sampling at the UE. 

· If L1 period is reduced to 50 or 100 ms then UE can react and report fast. Therefore we could agree to reduce the minimum number of cells that UE is supposed to measure on with the given accuracy, i.e. from our previous recommended number of 8 to 7 or 6 depending upon the agreed L1 period. If RAN4 suggest to have L1 period = 200 ms then we see strong need of having 8 cells that UE should be capable of reporting. 
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