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1 Introduction

In RAN4 #64bis meeting, the simulation assumptions of FeICIC on RSRP/RSRQ performance requirements were approved in [1]. In RAN4 #65 meeting interested companies provided simulation results in [2]~[7]. Based on these simulation results the measurement performance requirements were discussed and one way forward was approved in [8]. In this way forward, it is agreed that
	For RSRP Simulations:
The verified RSRP Es/Iot on non-MBSFN ABS subframe shall be [-9.46]dB for RSRP measurement accuracy based on the agreed working assumption with no RF impairment
For RSRQ Issue
Working assumption: Reusing the existing RSSI definition. If significant issues are identified, we could revisit the working assumption


In this paper we present and update our simulation results on absolute measurement accuracy requirements in FeICIC.
2 Simulation results
2.3 Simulation assumptions
The basic simulation assumptions are listed in Table 1.
Table 1 Basic simulation assumptions

	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
	-
	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
	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
	

	NOTE 1: Companies are requested to provide the details of the measurement sampling rate for interpretation and comparison of the results.


The other simulation assumptions can be referred in [1].

2.4 Simulation results for RSRP
The simulation results are shown in Fig.1, Fig.2 and Fig.3 respectively. 
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Fig.1 RSRP measurement accuracy [AWGN]
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Fig.2 RSRP measurement accuracy [EPA5]
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Fig.3 RSRP measurement accuracy [ETU30]
3 Analysis and discussion
The simulation results can be summarized in Table 2.
Table2 Measurement accuracy for RSRP
	Channel
	5%
	95%
	Span

	AWGN
	-0.3785
	1.101
	1.4795

	EPA5
	0.4418
	1.981
	1.5392

	ETU30
	0.086
	1.467
	1.381


For Release 10, the absolute RSRP measurement accuracy requirements for eICIC are
Table 9.1.2.3-1: RSRP Intra frequency absolute accuracy under time domain measurement resource restriction

	Parameter
	Unit
	Accuracy [dB]
	Conditions1,2

	
	
	Normal condition
	Extreme condition
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 24, 33, 34, 35, 36, 37, 38, 39, 40, 42, 43
	Bands 2, 5, 7, 41
	Band 25
	Bands 3, 8, 12, 13, 14, 17, 20, 22
	Bands 9

	
	
	
	
	Io
	Io
	Io
	Io
	Io

	RSRP for Ês/Iot ( -4 dB
	dBm
	(6 
	(9
	 -121dBm/15kHz … -70dBm/ BWChannel
	-119dBm/15kHz … -70dBm/ BWChannel
	-117.5dBm/15kHz … -70dBm/ BWChannel
	-118dBm/15kHz … -70dBm/ BWChannel
	-120dBm/15kHz … -70dBm/ BWChannel

	RSRP for Ês/Iot ( -4 dB
	dBm
	(8
	(11
	-70dBm/ BWChannel … -50dBm/ BWChannel
	-70dBm/ BWChannel … -50dBm/ BWChannel 
	-70dBm/ BWChannel … -50dBm/ BWChannel
	-70dBm/ BWChannel … -50dBm/ BWChannel
	-70dBm/ BWChannel … -50dBm/ BWChannel

	Note 1:
Io is assumed to have constant EPRE across the bandwidth.

Note 2:
Io is defined over REs in subframes indicated by the time domain measurement resource restriction pattern configured for performing RSRP measurements of this cell.


Based on the simulation results, it can be seen that

Observeation: The RSRP intra frequency absolute accuracy in R10 for eICIC is applicable to FeICIC
Regarding the RSRQ, the R10 eICIC requirements are: 
Table 9.1.5.2-1: RSRQ Intra frequency absolute accuracy under time domain measurement resource restriction

	Parameter
	Unit
	Accuracy [dB]
	Conditions1,2

	
	
	Normal condition
	Extreme condition
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 24, 33, 34, 35, 36, 37, 38, 39, 40
	Bands 2, 5, 7, 41
	Bands 3, 8, 12, 13, 14, 17, 20, 22
	Bands 9, 42, 43

	
	
	
	
	Io
	Io
	Io
	Io

	RSRQ when RSRP Ês/Iot ≥ -2 dB
	dBm
	( 2.5 
	( 4 
	-121dBm/15kHz … -50dBm/ BWChannel
	-119dBm/15kHz … -50dBm/ BWChannel
	-118dBm/15kHz … -50dBm/ BWChannel
	-120dBm/15kHz … -50dBm/ BWChannel

	RSRQ when RSRP Ês/Iot ≥ -4 dB
	dBm
	( 3.5
	( 4
	-121dBm/15kHz … -50dBm/ BWChannel
	-119dBm/15kHz … -50dBm/ BWChannel
	-118dBm/15kHz … -50dBm/ BWChannel
	-120dBm/15kHz … -50dBm/ BWChannel

	Note 1:
Io is assumed to have constant EPRE across the bandwidth.

Note 2:
Io is defined over REs in subframes indicated by the time domain measurement resource restriction pattern configured for performing RSRQ measurements of this cell.


According to the definition of RSRQ [9],
Reference Signal Received Quality (RSRQ) is defined as the ratio N×RSRP/(E-UTRA carrier RSSI), where N is the number of RB’s of the E-UTRA carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

In the FeICIC testing the RSSI power will include the power of serving cell, 1st dominant interference cell with colliding CRS as serving cell and the thermal noise. Considering the strong interference of 1st dominant interferer compared to thermal noise and the agreement to reuse the existing RSSI definition which means the 1st strong interference power will be included in RSSI power, it is with most probability that there is marginal difference between the ideal RSSI and real RSSI. Furthermore, because the RSSI power for OFDM symbol includes not only the reference signal but the data, the power of 2nd interference cell which CRS is not colliding with serving cell will be also taken into account in the real network by the UE. This further weakens the impacts of thermal noise. Thus the RSRQ measurement accuracy is much closed to that for RSRP. Then it can be seen the R10 eICIC RSRQ absolute measurement accuracy requirements can be applicable.
Considering the simulation results and discussion, we suggest:
· For RSRP and RSRQ absolute measurement accuracy requirements, the requirements defined in R10 for eICIC can be reused.

· For RSRP relative measurement accuracy requirements, it can be for further study.

The corresponding CR for RSRP can be seen in CR[9]. 
4 Conclusion

In this paper we present the results of RSRP and RSRQ accuracy in FeICIC. We also prepare the corresponding CRs for RSRP measurement to complete the performance requirements in FeICIC in [9]. It is proposed to reuse the requirements defined in R10 for eICIC for RSRP and RSRQ absolute measurement accuracy requirements while FFS for RSRP relative measurement accuracy requirements.
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