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Discussion
1  Introduction
The RSRP and RSRQ simulation assumptions with 1 Rx are listed in the agreement [1][2] for FDD and TDD modes. In this paper, we provide our results for FDD mode. 
2  RSRP/RSRQ simulation results 
The definition of ideal RSRP/RSRQ in [1] is that,
· 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
· Ideal RSSI: The ideal RSSI is an error free measure but uses the same sampling rate as for the estimated RSSI
The noise power and the channel power setup in the link level simulator is that, the noise power is first determined as the Noc value is given, and then the channel power can be adjusted correspondingly based on the given SNR. Our ideal RSRP and RSRQ results are derived by the below procedure,
· Fix Noc at -98dBm/15KHz to derive the noise power, and then derive the corresponding channel power at SNR = -6, -3, 0 and 3dB

· The noise is not added. So at the UE side, the ideal RSRP and ideal RSSI can be computed at the function of CRS extraction, and at FFT output with ideal noise power value included, respectively 
For the real RSRP and RSRQ estimation the results are derived by,

·  Same procedure on the setting of Noc and the channel power as the ideal RSRP/RSRQ
·  The noise is added. The real RSRP and real RSSI are estimated at the RSRP estimation module after CRS extraction, and at FFT output, respectively

It should be noticed that, the ideal RSRP and ideal RSRQ are both time varying in mobile fading channel according to the definition. So the real RSRP and real RSRQ are time varying too and the delta value is to compare the difference between two time varying variables.
Table 1 and Table 3 show the delta RSRP and delta RSRQ statistics based on 5 equal samples in 200ms measurement period, and Table 2 and Table 4 are based on 10 equal samples in 400ms measurement period with SNR = -6dB considered. It is seen that, for the AWGN case under 1 Rx, both the delta RSRP and delta RSRQ are in the -2dB to +2dB range by 5 equal samples in 200ms measurement period.
For the 4 mobile fading channel cases, it is seen that as 10 equal samples in 400ms is applied, the delta RSRP and delta RSRQ could be in the range of -2 dB to +2dB.

	Evaluation Case (RSRP)
	CDF of measured RSRP – ideal RSRP  (dB)

	channel
	SNR (dB)
	@ 5%
	@ 50%
	@ 95%
	diff of 95% - 5%

	AWGN
	-6 dB
	-1.1dB
	0.2dB
	1.3dB
	2.4dB

	
	-3 dB
	-0.8dB
	0.1dB
	0.9dB
	1.7dB

	
	0 dB
	-0.7dB
	0.0dB
	0.6dB
	1.3dB

	
	3 dB
	-0.5dB
	-0.1dB
	0.4dB
	0.9dB

	EPA 5Hz
	-6 dB
	-1.2dB
	0.3dB
	1.6dB
	2.8dB

	
	-3 dB
	-0.8dB
	0.2dB
	1.1dB
	1.9dB

	
	0 dB
	-0.6dB
	0.1dB
	0.7dB
	1.3dB

	
	3 dB
	-0.5dB
	-0.1dB
	0.5dB
	1.0dB

	EPA 70Hz
	-6 dB
	-1.0dB
	0.2dB
	1.5dB
	2.5dB

	
	-3 dB
	-0.8dB
	0.0dB
	0.9dB
	1.7dB

	
	0 dB
	-0.6dB
	-0.1dB
	0.6dB
	1.2dB

	
	3 dB
	-0.5dB
	-0.1dB
	0.4dB
	0.9dB

	ETU 5Hz
	-6 dB
	-2.7dB
	-0.4dB
	1.1dB
	3.8dB

	
	-3 dB
	-2.0dB
	-0.3dB
	0.8dB
	2.8dB

	
	0 dB
	-1.5dB
	-0.2dB
	0.5dB
	2.0dB

	
	3 dB
	-1.1dB
	-0.2dB
	0.4dB
	1.5dB

	ETU 70Hz
	-6 dB
	-2.6dB
	-0.6dB
	0.9dB
	3.5dB

	
	-3 dB
	-1.7dB
	-0.4dB
	0.7dB
	2.4dB

	
	0 dB
	-1.3dB
	-0.2dB
	0.6dB
	1.9dB

	
	3 dB
	-0.9dB
	-0.2dB
	0.4dB
	1.3dB


Table 1, delta RSRP based on 5 equal samples in 200ms measurement period
	Evaluation Case (RSRP)
	CDF of measured RSRP – ideal RSRP  (dB)

	channel
	SNR (dB)
	@ 5%
	@ 50%
	@ 95%
	diff of 95% - 5%

	EPA 5Hz
	-6 dB
	-0.8dB
	0.3dB
	1.2dB
	2.0dB

	EPA 70Hz
	-6 dB
	- 0.8dB
	0.2dB
	1.0dB
	1.8dB

	ETU 5Hz
	-6 dB
	-1.6dB
	-0.4dB
	0.7dB
	2.3dB

	ETU 70Hz
	-6 dB
	-1.6dB
	-0.6dB
	0.6dB
	2.2dB


Table 2, delta RSRP based on 10 equal samples in 400ms measurement period for SNR = -6dB
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   Fig. 1, delta RSRP in AWGN, 5 samples in 200ms    Fig. 2, delta RSRP in EPA 5Hz, 5 samples in 200ms
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 Fig. 3, delta RSRP in EPA 70Hz, 5 samples in 200ms    Fig. 4, delta RSRP in ETU 5Hz, 5 samples in 200ms
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   Fig. 5, delta RSRP in ETU 70Hz, 5 samples in 200ms
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 Fig. 6-a, estimated RSRQ in AWGN, 5 samples in 200ms     Fig. 6-b, delta RSRQ in AWGN, 5 samples in 200ms
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Fig. 7-a, estimated RSRQ in EPA 5Hz, 5 samples in 200ms     Fig. 7-b, delta RSRQ in EPA 5Hz, 5 samples in 200ms
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Fig. 8-a, estimated RSRQ in EPA 70Hz, 5 samples in 200ms    Fig. 8-b, delta RSRQ in EPA 70Hz, 5 samples in 200ms
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 Fig. 9-a, estimated RSRQ in ETU 5Hz, 5 samples in 200ms   Fig. 9-b, delta RSRQ in ETU 5Hz, 5 samples in 200ms
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Fig. 10-a, estimated RSRQ in ETU 70Hz, 5 samples in 200ms   Fig. 10-b, delta RSRQ in ETU 70Hz, 5 samples in 200ms
	Evaluation Case (RSRQ)
	CDF of measured RSRQ – ideal RSRQ  (dB)

	channel
	SNR (dB)
	@ 5%
	@ 50%
	@ 95%
	diff of 95% - 5%

	AWGN
	-6 dB
	-0.9dB
	0.4dB
	1.4dB
	2.3dB

	
	-3 dB
	-0.5dB
	0.3dB
	1.0dB
	1.5dB

	
	0 dB
	-0.4dB
	0.2dB
	0.7dB
	1.1dB

	
	3 dB
	-0.2dB
	0.2dB
	0.6dB
	0.8dB

	EPA 5Hz
	-6 dB
	-1.3dB
	0.4dB
	1.6dB
	2.9dB

	
	-3 dB
	-0.9dB
	0.3dB
	1.1dB
	2.0dB

	
	0 dB
	-0.6dB
	0.2dB
	0.8dB
	1.4dB

	
	3 dB
	-0.4dB
	0.2dB
	0.7dB
	1.1dB

	EPA 70Hz
	-6 dB
	-1.2dB
	0.3dB
	1.4dB
	2.6dB

	
	-3 dB
	-0.8dB
	0.2dB
	1.0dB
	1.8dB

	
	0 dB
	-0.5dB
	0.2dB
	0.7dB
	1.2dB

	
	3 dB
	-0.4dB
	0.2dB
	0.6dB
	1.0dB

	ETU 5Hz
	-6 dB
	-2.8dB
	-0.6dB
	0.9dB
	3.7dB

	
	-3 dB
	-2.3dB
	-0.5dB
	0.7dB
	3.0dB

	
	0 dB
	-1.8dB
	-0.4dB
	0.5dB
	2.3dB

	
	3 dB
	-1.5dB
	-0.3dB
	0.4dB
	1.9dB

	ETU 70Hz
	-6 dB
	-2.8dB
	-0.8dB
	0.7dB
	3.5dB

	
	-3 dB
	-2.2dB
	-0.6dB
	0.5dB
	2.7dB

	
	0 dB
	-1.5dB
	-0.4dB
	0.5dB
	2.0dB

	
	3 dB
	-1.2dB
	-0.3dB
	0.4dB
	1.6dB


Table 3, delta RSRQ based on 5 equal samples in 200ms measurement period

	Evaluation Case (RSRQ)
	CDF of measured RSRQ – ideal RSRQ  (dB)

	channel
	SNR (dB)
	@ 5%
	@ 50%
	@ 95%
	diff of 95% - 5%

	EPA 5Hz
	-6 dB
	-0.7dB
	0.4dB
	1.3dB
	2.0dB

	EPA 70Hz
	-6 dB
	-0.7dB
	0.3dB
	1.1dB
	1.8dB

	ETU 5Hz
	-6 dB
	-1.9dB
	-0.6dB
	0.5dB
	2.4dB

	ETU 70Hz
	-6 dB
	-2.0dB
	-0.8dB
	0.4dB
	2.4dB


Table 4, delta RSRQ based on 10 equal samples in 400ms measurement period for SNR = -6dB

3  Conclusion 
It is observed that,
Observation 1: For the AWGN case under 1 Rx, both the delta RSRP and delta RSRQ are in the -2dB to +2dB range, given 5 equal samples in 200ms measurement period.

Observation 2: For the 4 mobile fading channel cases under 1 Rx, it is seen that as 10 equal samples in 400ms is applied, the delta RSRP and delta RSRQ could be in the range of -2 dB to +2dB.
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