TSG-RAN Working Group 4 (Radio) meeting #70bis                      R4-141958
San Jose Del Cabo, Mexico, 31 Mar - 4 Apr, 2014
Source:
ZTE

Title:
Discussion on RSRP and RSRQ requirements in high Doppler conditions
Agenda item:
5.3
Document for:
Discussion
1.  Introduction
In RAN4#70 meeting, RSRP and RSRQ measurement accuracy in high Doppler conditions was discussed in [2~8]. A way forward was agreed in [1]. 

· Intra- and inter-frequency RSRP/RSRQ measurement accuracy requirements and tests in 36.133 in section 9 is agreed to be revisited and specified under high Doppler condition 

· EVA600 and HST channels are assumed for simulation evaluations

· The requirements are expected to be defined based on specific channel(s)

· Both EVA600 and HST, or 

· Only EVA600, or

· Only HST

· Encourage interested companies further investigation on RRM impacts under high Doppler condition for other RRM aspects
e.g. RLM, cell identification, cell reselection, inter RAT RSRP/RSRQ etc.

· Depending on the outcome, a future work item or study item could be considered for high Doppler RRM aspects 

In this paper we provide our analysis on RSRP and RSRQ measurement accuracy requirements considering the high Doppler condition.
2. Discussion
3.1 RSRP accuracy requirements
In this section, we focus on the accuracy requirements under normal condition. If accuracy requirements under normal condition are identified to be unchanged, then that under other conditions should also keep unchanged. If changes are to be made under normal conditions, then same change could be made under other conditions accordingly.

For Intra and Inter frequency RSRP accuracy requirements, followings in Table 1 are specified in section 9 in 36.133.
Table 1. Intra and Inter frequency RSRP measurement accuracy requirements

	RSRP accuracy requirements
	Ês/Iot (dB)
	Accuracy(dB)

	9.1.2.1:  RSRP intra frequency absolute accuracy
	(-6 dB
	(6

	9.1.2.2:  RSRP intra frequency relative accuracy
	(-6 dB
	(3

	
	(-3 dB
	(2

	9.1.3.1:  RSRP inter frequency absolute accuracy
	(-6 dB
	(6

	9.1.3.2:  RSRP inter frequency relative accuracy
	(-6 dB
	(6


The RSRP measurement results for AWGN, EVA600 and HST propagation channel under Es/Iot = -6dB and Es/Iot = -3dB are shown in Figures 1, 2 respectively. More updated simulation results can be found in Appendix.

From Figure 1 it can be seen that RSRP measurement accuracy under AWGN is almost the same as that under HST channel. There is some degradation of RSRP measurement accuracy under EVA600 channel compared to AWGN. 

Also from Figure 1 it can be seen that for 50% Delta RSRP measurement under Es/Iot = -6dB there is little difference between AWGN and EVA 600, so the RSRP absolute accuracy requirements under AWGN can be reused for both intra frequency and inter frequency absolute measurement accuracy requirements under EVA600.
It can be drawn from Figure 1 and Figure 2 that the difference of Delta RSRP between 5% and 95% which is used to analyze the relative accuracy is widened under EVA600 compared to that under AWGN. Under Es/Iot = -6dB, the widened range is about 0.53dB. Given that difference of Delta RSRP between 5% and 95% under EVA600 is 2.64dB and the relative accuracy requirement is (3dB under Es/Iot = -6dB, it is reasonable to relax the RSRP low relative accuracy requirement considering the implementation margin. Under Es/Iot = -3dB, the widened range is about 0.34dB. Given that difference of Delta RSRP between 5% and 95% under EVA600 is 1.92dB and the relative accuracy requirement is (2dB under Es/Iot = -3dB, it is reasonable to relax the RSRP high relative accuracy requirement considering the implementation margin.
Note that the methodology that using the difference of Delta RSRP between 5% and 95% to look into relative accuracy of RSRP measurement is reasonable in AWGN channel as ideal RSRP would be the same for the hypothesized 2 cells. However, in high Doppler cases, such as EVA600, the ideal RSRP of the measured 2 cells would be different and it will make relative accuracy even worse. So from this perspective, the RSRP measurement relative accuracy requirements need to be relaxed.
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Fig 1. Delta RSRP CDF under Es/Iot = -6dB
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Fig 2. Delta RSRP CDF under Es/Iot = -3dB


For Inter frequency relative accuracy, which is (6dB, it may not need to be relaxed. So the current requirements for AWGN can be reused for high Doppler case.

Observation 1: RSRP measurement accuracy under AWGN is almost the same as that under HST channel. There is some degradation of RSRP measurement accuracy under EVA600 channel compared to that under AWGN.
Observation 2: the RSRP absolute accuracy requirements under AWGN can be reused for both intra frequency and inter frequency absolute measurement accuracy requirements under EVA600.
Observation 3: RSRP Intra frequency relative accuracy is degraded under EVA600 and corresponding relative accuracy requirements need to be relaxed compared to that under AWGN.
3.2 RSRQ Simulation Results

For RSRQ Intra and Inter frequency accuracy requirements, following are specified in section 9 in 36.133.

Table 2. Intra and Inter frequency RSRQ measurement accuracy requirements

	RSRQ accuracy requirements
	Ês/Iot (dB)
	Accuracy(dB)

	9.1.5.1:  RSRQ intra frequency absolute accuracy
	(-6 dB
	(3.5

	
	(-3 dB
	(2.5

	9.1.6.1:  RSRQ inter frequency absolute accuracy
	(-6 dB
	(3.5

	
	(-3 dB
	(2.5

	9.1.6.2:  RSRQ inter frequency relative accuracy
	(-6 dB
	(4

	
	(-3 dB
	(3


The RSRQ measurement results for AWGN, EVA600 and HST propagation channel under Es/Iot = -6dB and Es/Iot = -3dB are shown in Figures 3, 4 respectively. More updated simulation results can be found in Appendix.
From Figure 3 it can be seen that RSRQ measurement accuracy under AWGN is almost the same as that under HST channel. There is some degradation of RSRQ measurement accuracy under EVA600 channel compared to AWGN. 

Also from Figure 3 it can be seen that for 50% Delta RSRQ measurement under Es/Iot = -6dB there is very little difference between AWGN and EVA 600. There is 0.47dB worse of 95% Delta RSRQ under EVA600, but it is still within the (3.5dB requirement and enough margin is left. So the absolute accuracy requirement can be reused. From Figure 4 it can be seen that for 50% Delta RSRQ measurement under Es/Iot = -3dB there is very little different between AWGN and EVA 600. There is about 0.38dB worse of 95% Delta RSRQ under EVA600, but it is still within the (2.5dB requirement and enough margin is left. So the absolute accuracy requirements under AWGN, both for intra- and inter-frequency, can be reused for high Doppler case.
For the RSRQ Inter frequency relative accuracy requirements, if the absolute accuracy requirement is reused it can also be reused.
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Fig 3. Delta RSRQ CDF under Es/Iot = -6dB
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Fig 4. Delta RSRQ CDF under Es/Iot = -3dB


Observation 4: RSRQ measurement accuracy under AWGN is almost the same as that under HST channel. There is some degradation of RSRQ measurement accuracy under EVA600 channel compared to that under AWGN.
Observation 5: RSRQ Intra frequency and Inter frequency absolute accuracy requirements as well as relative accuracy requirement under AWGN can be reused for high Doppler conditions.
3. Conclusions
In this paper we provide our analysis on how to decide switching time X. Below observations are made.
Observation 1: RSRP measurement accuracy under AWGN is almost the same as that under HST channel. There is some degradation of RSRP measurement accuracy under EVA600 channel compared to that under AWGN.
Observation 2: RSRP Intra frequency relative accuracy is degraded under EVA600 and corresponding relative accuracy requirements need to be relaxed compared to that under AWGN.
Observation 2: the RSRP absolute accuracy requirements under AWGN can be reused for both intra frequency and inter frequency absolute measurement accuracy requirements under EVA600.
Observation 3: RSRP Intra frequency relative accuracy is degraded under EVA600 and corresponding relative accuracy requirements need to be relaxed compared to that under AWGN.
Observation 4: RSRQ measurement accuracy under AWGN is almost the same as that under HST channel. There is some degradation of RSRQ measurement accuracy under EVA600 channel compared to that under AWGN.
Observation 5: RSRQ Intra frequency and Inter frequency absolute accuracy requirements as well as relative accuracy requirement under AWGN can be reused for high Doppler conditions.
Based on the observation, following proposals are made.
Proposal 1: The Intra and inter frequency RSRP/RSRQ measurement accuracy requirements are specified under EVA600 channel model. 
Proposal 2: The Intra frequency RSRP measurement absolute accuracy under AWGN can be reused for high Doppler conditions.
Proposal 3: The Intra frequency RSRP measurement relative accuracy requirements under AWGN should be relaxed to be applied to high Doppler conditions.
Proposal 4: The Inter frequency RSRP measurement accuracy under AWGN can be reused for high Doppler conditions.
Proposal 5: The Intra and inter frequency RSRQ measurement accuracy requirements under AWGN can be reused for high Doppler conditions. 
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5. Appendix

5.1 Simulation assumptions

The simulation assumptions are as agreed in [7]. For the measurement sampling rate, there are 5 samples evenly spaced during 200ms measurement period.

Table 1: Simulation parameters for 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 

	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
	

	Interference from other cells [Iot] 
	-70 dBm
	AWGN

	Ês/Iot
	-8dB, -6dB, -3dB, 0dB,  3dB
	To be verified.

	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. 


5.2 Simulation results

Dleta RSRP/RSRQ CDF under AWGN, HST and EVA 600 channel is provided. The 5%, 50% and 95% of Delta RSRP/RSRQ are also provided in Table 5.1.
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Fig 5.1 Delta RSRP CDF under AWGN
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Fig 5.2 Delta RSRQ CDF curve under AWGN
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Fig 5.3 Delta RSRP CDF under EVA 600
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Fig 5.4 Delta RSRQ CDF under EVA600
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Fig 5.5 Delta RSRP CDF under HST
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Fig 5.6 Delta RSRQ CDF under HST


Table 5.1 RSRP/RSRQ measurement accuracy at 5th, 50th, 95th percentile
	Channel
	SNR(dB)
	Delta RSRP
	Delta RSRQ

	
	
	5%
	50%
	95%
	5%
	50%
	95%

	　
	-8
	0.88 
	1.97 
	3.00 
	0.90 
	1.98 
	3.01 

	　
	-6
	0.11 
	1.18 
	2.22 
	0.10 
	1.17 
	2.21 

	AWGN
	-3
	-0.20 
	0.52 
	1.39 
	-0.21 
	0.52 
	1.33 

	　
	0
	-0.21 
	0.31 
	0.86 
	-0.23 
	0.31 
	0.81 

	　
	3
	-0.20 
	0.21 
	0.57 
	-0.18 
	0.20 
	0.56 

	　
	-8
	0.84 
	1.95 
	3.08 
	0.87 
	1.95 
	3.04 

	　
	-6
	0.01 
	1.11 
	2.17 
	0.07 
	1.09 
	2.11 

	HST
	-3
	-0.26 
	0.52 
	1.31 
	-0.26 
	0.52 
	1.29 

	　
	0
	-0.28 
	0.29 
	0.83 
	-0.27 
	0.28 
	0.79 

	　
	3
	-0.22 
	0.16 
	0.58 
	-0.19 
	0.15 
	0.53 

	　
	-8
	0.32 
	1.78 
	3.58 
	0.61 
	2.00 
	3.82 

	　
	-6
	-0.44 
	0.80 
	2.20 
	-0.17 
	1.13 
	2.42 

	EVA600
	-3
	-0.97 
	-0.04 
	0.95 
	-0.63 
	0.33 
	1.28 

	　
	0
	-1.02 
	-0.28 
	0.36 
	-0.67 
	0.09 
	0.86 

	　
	3
	-0.98 
	-0.41 
	0.10 
	-0.62 
	-0.08 
	0.53 
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