3GPP TSG-RAN WG4 Meeting #72















 R4-145266
Dresden, Germany, 18 – 22 Aug, 2014

Agenda Item:    5.3.
Source:
Intel Corporation
Title:
Discussion on RRM requirements under high Doppler
Document for:

Discussion
1 
Introduction
In previous RAN4 meetings RRM requirements under high Doppler scenarios were extensively discussed [1]~[6]. And a way forward [7] was agreed to re-define the ideal RSRP&RSRQ under high Doppler fading channels as the signal power under AWGN channel. Therefore in this contribution, the simulation results of RSRP and RSRQ measurement accuracy under higher Doppler scenario (e.g. EVA600 and HST) with this new ideal RSRP/RSRQ are provided. 
2 Ideal RSRP and RSRQ under higher Doppler

The measurement inaccuracy is denoted by Absolute_deltaRSRP_perRPT, given in (1) 

Absolute_deltaRSRP_perRPT   =  (estimatedRSRP –  idealRSRP_perReport)             (1)

The term “estimatedRSRP” denotes the RSRP measurement results with noise. And the term “idealRSRP_perReport” denotes the ideal RSRP without noise per measurement report period.
However in the real testing conditions, idealRSRP_perReport is not available due to channel variation. Alternatively, the ideal RSRP can be statistically represented by the signal power under AWGN channel excluding the noise [7]. That is in the practical testing the absolute RSRP measurement accuracy can be defined as Absolute_deltaRSRP_static in (2):

Absolute_deltaRSRP_static   =  (estimated_RSRP – idealRSRP_static) 


(2)
The term “idealRSRP_static” denotes the ideal RSRP which is the signal power under AWGN channel excluding the noise [7].
Consequently the additional estimation error of absolute delta_RSRP will be introduced as illustrated in Figure 1. 
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Figure 1. ideal RSRP impact on RSRP measurement accuracy 

Moreover, the evaluation results of distribution of the variation between Absolute_deltaRSRP_perRPT and Absolute_deltaRSRP_static is given in Figure 2 below. 
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Figure 2. CDF of variation of ideal RSRP
Observation 1: RSRP measurement inaccuracy depends on not only the estimation error in the receiver but also the variance between the ideal RSRP which is static during overall measurement and ideal RSRP which is identified within a measurement period. 

Observation 2: For high Doppler condition, e.g. EVA600, the variance of ideal RSRP which is defined as “Absolute_delta_RSRP_perRPT - Absolute delta_RSRP_static [dB]”) is less than (0.4dB. 

Proposal 1:  The absolute and relative RSRP accuracy requirements in [9] shall consider additional margin (e.g. [(0.4dB] for absolute RSRP accuracy requirements and [(0.8dB] for relative RSRP accuracy requirements) because of the variation of the ideal RSRP under high Doppler fading channel.

3 Simulation assumptions and results 
The detailed simulation assumptions based on [8] are provided in the appendix. And in our simulation 2cells cases are considered. 
The simulation results for RSRP and RSRQ are given in Table 1 and Table 2 respectively. 
Table 1 RSRP measurement accuracy
	Propagation conditions
	Reference SINR(dB)
	Cell1 SNR(dB)
	Cell2 SNR(dB)
	RSRP Absolute accuracy (5%~95%)(dB)
	RSRP Relative accuracy (5%~95%)(dB)

	AWGN


	-6
	6
	1
	[-3, 1.5]
	[-3.5,1.4]

	
	-6
	-4.7
	-4.7
	[-1.6,1.3]
	[-2.4,2.2]

	
	-3
	0
	0
	[-1.5,1.4]
	[-2.1,2.0]

	EVA600


	-6
	6
	1
	[-2.3, 1.3]
	[-3.6, 1.4]

	
	-6
	-4.7
	-4.7
	[-2.4, 1.1]
	[-2.4, 2.2]

	
	-3
	0
	0
	[-1.7,1.7]
	[-2.4,2.4]

	HST


	-6
	6
	1
	[-2.4, 0.6]
	[-2.0,0.5]

	
	-6
	-4.7
	-4.7
	[-2.7,0.1]
	[-1.4,1.4]

	
	-3
	0
	0
	[-1.9,0.4]
	-1.2,1.2]


Table 2 RSRQ measurement accuracy
	Propagation conditions
	Reference SINR(dB)
	Cell1 SNR(dB)
	Cell2 SNR(dB)
	RSRQ Absolute accuracy (5%~95%) (dB)

	AWGN


	-6
	6
	1
	[-2.5,1.9]

	
	-6
	-4.7
	-4.7
	[-2.5,0.5]

	
	-3
	0
	0
	[-1.9,1.0]

	EVA600


	-6
	6
	1
	[-2.6,0.9]

	
	-6
	-4.7
	-4.7
	[-3.4,-0.3]

	
	-3
	0
	0
	[-2.3,0.6]

	HST


	-6
	6
	1
	[-2.0,1.0]

	
	-6
	-4.7
	-4.7
	[-3.4,-0.6]

	
	-3
	0
	0
	[-2.3,0.1]


From the simulation results the following observations can be obtained:
Observation 3: For both intra-frequency and inter-frequency measurement, the absolute RSRP measurement accuracy simulation results under high Doppler (e.g. EVA600) can successfully pass the existing requirements in [9] (e.g. (6dB when Ês/Iot > -6 dB for normal condition) with (2dB RF margin and (0.4dB extra margin. 
Observation 4: Under EVA600 channel with high Doppler, for both intra-frequency and inter-frequency measurement the existing relative RSRP measurement accuracy requirements in [9] (e.g. for normal condition , (2dB when Ês/Iot > -3 dB for intra-frequency measurement, and (6dB when Ês/Iot > -6 dB for inter-frequency measurement ) can NOT be met. 

Observation 5: Under EVA600 and HST with high Doppler, for both intra-frequency and inter-frequency measurement the existing absolute intra-frequency RSRQ measurement accuracy requirements in [9] (e.g (2.5dB when Ês/Iot > -3 dB for normal condition) can be quite challenge to meet.      
Based on these results above, it is proposed:
Proposal 2:  For intra-frequency and inter-frequency measurements under high Doppler condition, relative RSRP measurement accuracy requirements can be relaxed. 
Proposal 3:  For both intra-frequency and inter-frequency measurements under high Doppler condition, the absolute RSRQ measurement accuracy requirement can be relaxed. 
4 

Conclusion
In this contribution, RSRP/RSRQ simulation results under higher Doppler scenario with the new ideal RSRP/RSRQ are provided. In conclusion, the cases under high Doppler condition which need relaxed requirement or not are summarized below.
Table 3 relax accuracy requirements on RSRP and RSRQ under high Doppler

	
	Intra-frequency measurement
	Inter-frequency measurement

	RSRP
	Absolute accuracy
	No
	No

	
	Relative accuracy
	Yes
	Yes

	RSRQ
	Absolute accuracy
	Yes
	Yes

	
	Relative accuracy
	N.A.
	N.A.


And the following proposals can be drawn:

Proposal 1:  The absolute and relative RSRP accuracy requirements in [9] shall consider additional margin (e.g. [(0.4dB] for absolute RSRP accuracy requirements and [(0.8dB] for relative RSRP accuracy requirements) because of the variation of the ideal RSRP under high Doppler fading channel.

Proposal 2:  For intra-frequency and inter-frequency measurements under high Doppler condition, relative RSRP measurement accuracy requirements can be relaxed. 

Proposal 3:  For both intra-frequency and inter-frequency measurements under high Doppler condition, the absolute RSRQ measurement accuracy requirement can be relaxed. 
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6 Appendix

6.1. Simulation assumptions
Table 1: Simulation parameters for RSRP/RSRQ measurement [1]
	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. 


Simulation Metrics
· The CDF curves are to be provided for without RF impairment margin:
· Case 1: 
Absolute Delta RSRP   = (estimated RSRP for cell2 – ideal RSRP for cell 2) 
[dB]  
· Case 2:
Absolute Delta RSRQ  = (estimated RSRQ for cell2 – ideal RSRQ for cell 2) 
[dB]  
· Case 3 : Relative Delta RSRP = (estimated RSRP difference between cell 1 and cell 2) – (ideal RSRP difference between cell 1 and cell 2) [dB]
· Case 4 : Relative Delta RSRQ = (estimated RSRQ difference between cell 1 and cell 2) – (ideal RSRP difference between cell 1 and cell 2) [dB] 
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