3GPP TSG-RAN WG4 Meeting #71
R4-143262
Seoul, Korea, 19 – 23 May, 2014

Source: 
CATT
Title: 
Performance of 2 cells RSRP/RSRQ Measurement in High Doppler Conditions
Agenda Item:
7.43.4
Document for:
Discussion
1 Introduction
In RAN4 #70 meeting, the intra- and inter-frequency RSRP/RSRQ measurement accuracy requirements and tests in 36.133 in section 9 was agreed to be revisited and specified under high Doppler conditions[1]. In RAN4 #70bis meeting, a way forward on RSRP/RSRQ requirements under high Doppler conditions was agreed[2]. In the way forward, companies are encouraged to provide 2 cells RSRP/RSRQ simulations results in this meeting. In this document, our simulation results for 2 cells RSRP and RSRQ measurement in high Doppler conditions are provided.
2 Simulation Assumptions

Table 1 lists the simulation parameters for 2 cells RSRP and RSRQ measurement under high Doppler conditions, which was agreed in [3]. For the measurement sampling rates, there are 5 measurement samples evenly spaced during 200ms measurement period.
Table 1 Simulation parameters for 2 cells RSRP/RSRQ measurement
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 resource blocks
	Both RSRP and RSSI measured over 6 RB

	System bandwidth
	6 resource blocks
	

	L1 measurement period
	200 ms
	

	Measurement sampling rate
	-
	Implementation dependent (NOTE 1)

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	The receive diversity rule as defined in TS 36.214. Both antennas with equal gain, no correlation between them.

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

	Propagation conditions
	EVA (EVA600, EVA300), HST, AWGN
	NOTE2
Independent fading for cell 1 and cell 2 with the same cannel model. 

	CP Length
	Normal
	

	TDD Uplink-downlink configuration
	1
	

	TDD Special sub-frame configuration
	4
	

	Time offset between TDD cells 
	0 second
	

	Frequency band
	2.0 GHz
	

	Noc 
	-70 dBm/15kHz
	AWGN

	Es/Noc (cell 1)
	(6dB,-4.7dB,0dB)
	

	Es/Noc (cell 2)
	(1dB,-4.7dB,0dB)
	

	Ês/Iot (cell 1)
	(2.5dB,-6dB,-3dB)
	Derived from Noc and Es/Noc

	Ês/Iot (cell 2)
	(-6dB,-6dB-3dB)
	Derived from Noc and Es/Noc

	Target cell
	Cell 2
	For absolute accuracy

	NOTE 1: Encourage companies to provide the details of the measurement sampling rate for interpretation and comparison of the results.
NOTE 2: AWGN channel is for alignment purpose. 


3 Simulation Results
Simulation results for 2 cells absolute delta RSRP/RSRQ CDF curves and relative delta RSRP/RSRQ curves are provided in this section. For the CDF curves in the figures, the scenarios represented by scenario 1, 2, 3 are described in Table 2. 
Table 2 Scenarios for 2 cells RSRP/RSRQ measurement
	
	Cell1
	Cell2

	
	Es/Noc(dB)
	Es/Iot(dB)
	Es/Noc(dB)
	Es/Iot(dB)

	Scenario 1
	6
	2.5
	1
	-6

	Scenario 2
	-4.7
	-6
	-4.7
	-6

	Scenario 3
	0
	-3
	0
	-3


3.1 Absolute measurements
The simulation results for absolute delta RSRP measurement of AWGN, EVA300, EVA600 and HST are shown in Fig.1a, 1b, 1d and 1c respectively. 
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Fig.1a Absolute Delta RSRP CDF curve under AWGN
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Fig.1c Absolute Delta RSRP CDF curve under HST
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Fig.1b Absolute Delta RSRP CDF curve under EVA300
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Fig.1d Absolute Delta RSRP CDF curve under EVA600
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Figure 1 Absolute Delta RSRP CDF curves
The simulation results for absolute delta RSRQ measurement of AWGN, EVA300, EVA600 and HST are shown in Fig.2a, 2b, 2d and 2c respectively.
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Fig.2a Absolute Delta RSRQ CDF curve under AWGN
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Fig.2c Absolute Delta RSRQ CDF curve under HST
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Fig.2b Absolute Delta RSRQ CDF curve under EVA300
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Fig.2d Absolute Delta RSRQ CDF curve under EVA600
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Figure 2 Absolute Delta RSRQ CDF curves
From Figure 1 and Figure 2 it can be seen that compared with AWGN condition, the range of absolute delta RSRP/RSRQ measurement increases under high Doppler conditions. However, the impact of high Doppler is limited. With the simulation results in this section and the single cell absolute RSRP/RSRQ measurement results [4], it can be seen that the fading interference to the measured cell will not deteriorate the absolute RSRP/RSRQ accuracy under single path channel conditions, and will introduce extra inaccuracy under multi-path channel conditions. Even with these influence, for 2cells absolute RSRP/RSRQ measurement, the absolute RSRP accuracy for all test scenarios under all channel conditions can meet current requirements (±6dB if RSRP Es/Iot ≥ -6dB) considering 3.5dB implementation margin at least, and the absolute RSRQ accuracy can meet current requirements with at least 1.3dB margin left.
3.2 Relative measurements
The simulation results for relative delta RSRP measurement of AWGN, EVA300, EVA600 and HST are shown in Fig. 3a, 3b, 3d and 3c respectively. 
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Fig.3a Relative Delta RSRP CDF curve under AWGN
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Fig.3c Relative Delta RSRP CDF curve under HST
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Fig.3b Relative Delta RSRP CDF curve under EVA300

 

 

Scenario 1

Scenario 2

Scenario 3

-4 -3 -2 -1 0 1 2 3

0

0.2

0.4

0.6

0.8

1

Relative Delta RSRP(dB)

CDF

Fig.3d Relative Delta RSRP CDF curve under EVA600
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Figure 3 Relative Delta RSRP CDF curves
The simulation results for relative delta RSRQ measurement of AWGN, EVA300, EVA600 and HST are shown in Fig. 4a, 4b, 4d and 4c respectively. 
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Fig.4a Delta RSRQ CDF curve under AWGN
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Fig.4c Relative Delta RSRQ CDF curve under HST
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Fig.4b Relative Delta RSRQ CDF curve under EVA300
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Fig.4d Relative Delta RSRQ CDF curve under EVA600
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Figure 4 Relative Delta RSRQ CDF curves
It can be seen from Figure 3 and Figure 4 that for the relative RSRP/RSRQ accuracy, the impact of high Doppler is quite limited. It also can be seen that for the relative RSRP/RSRQ accuracy, the impact of the signal power differential between the 2 measured cells is weaker under multi-path channel conditions than under single path channel conditions.
4 Conclusions
In this document, we provide our simulation results for 2 cells RSRP and RSRQ measurement accuracy under high Doppler conditions. Based on the simulation results, it can be seen that for both absolute and relative RSRP/RSRQ measurement, the impact of high Doppler is limited. Besides, the fading interference to the measured cell will not deteriorate the absolute RSRP/RSRQ accuracy under single path channel conditions, but may cause extra inaccuracy under multi-path channel conditions.
5 References
[1]
R4-140777, Way forward on high Doppler RRM, NTT DOCOMO, Verizon, CMCC, Dish Network, Huawei, HiSilicon, Nokia, NSN, Intel, Fujitsu, RAN4 #70.
[2]
R4-142340, Wayforward on RSRP/RSRQ requirements under high Doppler condition, Huawei, HiSilicon, CATT, Intel, NTT DOCOMO, CMCC, Ericsson, Anritsu, LG Electronics, Samsung, ZTE, MTK, RAN4 #70bis.
[3]
R4-142350, High Doppler measurement accuracy simulation assumptions, Ericsson, RAN4 #70bis.
[4]
R4-143328, Updated Performance of single cell RSRP/RSRQ Measurement in High Doppler Conditions, CATT, RAN4 #71.





























































































3GPP


