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1 
Introduction
In the last RAN4 meetings, FeICIC RSRP/RSRQ measurement accuracy were discussed [1]. In this contribution, RSRP/RSRQ accuracy for FeICIC with non-MBSFN ABS patterns is investigated based on the agreed simulation assumptions [1] in the last meeting. Furthermore, the corresponding RSRP accuracy requirement for FeICIC is suggested.
2 Simulation assumptions

The simulation assumptions are given in Table 1[2]. 
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, 400 ms
	Two cases

	Measurement sampling rate
	40ms
	

	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

	SNR
	Measuring cell SNR = -4 dB, 
1st aggressor cell1 SNR = [4]dB, 
2nd aggressor cell SNR = [2]dB
	

	ABS CRS SINR
	ABS subframe CRS SINR =  [-9.46] dB
Normal subframe CRS SINR = [-11.07] dB
	

	ABS pattern
	Non-MBSFN

 [ 10000000, … ]
	

	Cell ID
	{0, 96, 95}
	colliding with 1st aggressor cell, non-colliding with 2nd aggressor cell

	Propagation conditions
	ETU 
	

	Doppler Frequency: ETU and EPA
	30Hz
	

	CP Length
	Normal
	

	TDD Uplink-downlink configuration
	1
	

	TDD Special sub-frame configuration
	6
	

	Time offset between TDD cells 
	 3 us
	


The measurement accuracy is defined as:

· 
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3 Simulation Results

The simulation results for both TDD and FDD are given in Fig1. 
[image: image2.emf]-3 -2 -1 0 1 2 3 4 5 6 7

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

 

 

Delta RSRP(dB)

CDF

CDF of Delta RSRP: no-MBSFN, ETU30Hz, 2 interference BSs

FDD, 40ms/200ms, IC

TDD, 40ms/200ms, IC

FDD, 40ms/400ms, IC

TDD, 40ms/400ms, IC

FDD, 40ms/200ms, no IC

TDD, 40ms/200ms, no IC


Fig 1. Simulation results 

From Fig1, the CDF distribution of Delta RSRP is summarized in Table 2 below. It is shown that RSRP is severely overestimated in case there is no IC due to the strong dominant interference. When IC is implemented, the estimated RSRP is a little bit underestimated. The under-estimated RSRP is mainly due to imperfect interference estimation.
Table 2. RSRP accuracy in case of no-MBSFN
	CDF
	delta RSRP(dB)

	
	FDD, 200ms
	FDD,

400ms
	TDD, 200ms
	TDD,

400ms

	5%
	-1.96
	-1.7
	-1.954
	-1.7

	95%
	0
	-0.4
	0
	-0.4

	RSRP between 5th and 95th percentiles (dB)
	±0.98
	±0.65
	±0.97
	±0.65

	Mean of Delta RSRP(RSRQ) (dB)
	-1.0
	-1.0
	-1.0
	-1.0


It is noted that the impact of RF impairment is not considered in the obtained delta RSRP and RSRQ. RF impairment can be a significant source of measurement error, especially in extreme temperature and voltage conditions. Based on the simulation results in Figure2, observations can be summarized as 
Observation 1:  In case of no-MBSFN ABS with pre-defined interference condition, the absolute RSRP accuracy in FeICIC can satisfy the requirement defined in 36.133[3].  

Observation2:  The measurement accuracy difference is small between the cases with L1 measurement periods of 400ms and 200ms.
Proposal 1: It is proposed to re-use the intra-frequency RSRP accuracy requirement in section 9.1.2 in 36.133 as the RSRP accuracy requirement in FeICIC with Es/Iot condition revised to [image: image4.png]Es/lot = —9.46dB




4 
Conclusion
In this contribution the simulation results for FeICIC RSRP(RSRQ) measurement accuracy are presented. Based on the following observations

Observation 1:  In case of no-MBSFN ABS with pre-defined interference condition, the absolute RSRP accuracy in FeICIC can satisfy the requirement defined in 36.133in both FDD and TDD.  
Observation2:  The measurement accuracy difference is small between the cases with L1 measurement periods of 400ms and 200ms. 
It is proposed that

Proposal 1: It is proposed to re-use the intra-frequency RSRP accuracy requirement in section 9.1.2 in 36.133 as the RSRP accuracy requirement in FeICIC with Es/Iot condition revised to [image: image6.png]Es/lot = —9.46dB
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