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1 Introduction

In last several meetings, RAN4 discussed the RRM measurement accuracy issues when MBSFN ABS is configured for RRM measurements while UE does not know the exact MBSFN configuration of neighbour cells. Based on the discussion, one outgoing LS was agreed and sent to RAN2 for clarification on UE behaviours [1]. It was also common understanding that RAN4 should further investigate the impacts on measurement accuracy. In this contribution, we discuss the related issues based on link level simulations.
2 Discussion
Regarding this issue, some companies proposed the UE shall assume non-MBSFN subframe configuration in all the restricted subframes of the measured neighbor cell(s). One of the concerns on this scheme is if some subframes in the signalled restricted subfarmes for RRM measurement are MBSFN subframes indeed, how to guarantee the measurement accuracy due to the non-existing CRS in the data region need to be investigated. The measurement accuracy requirements were checked in this scenario by link level simulations.
2.1  Simulation assumptions
The simulations methodology is similar as the baseline assumptions adopted for eICIC measurement accuracy simulation campaign [2]. To check the measurement accuracy requirements when MBSFN subframe is configured for RRM measurement, it is assumed only one OFDM symbol including CRS is transmitted on MBSFN subframes.
Candidate eCIC TDM pattern

FDD:
(1/8, 1, ABS)

[10000000, … ]

SNR levels: measuring and interfering cells

There is one measuring cell (i.e. cell to be measured) and one interfering cell:

· Measuring cell SNR = -4 dB, Interfering cell SNR = 1 dB

· Non-MBSFN case:

· ABS subframe CRS SINR =  -4 dB 

· Normal subframe CRS SINR = -7.5 dB

· MBSFN case:

· ABS subframe
· Without CRS collision

· Symbol 0 CRS SINR = -4 dB

· Symbol 4, 7, 11 CRS SINR = -4dB

· With CRS collision

· Symbol 0 CRS SINR = -7.5 dB

· Symbol 4, 7, 11 CRS SINR = -4dB

· Normal subframe CRS SINR = -7.5 dB
Link simulation assumptions for RSRP/RSRQ

The assumptions are listed in table 1. 
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
	Once every 40 ms
	

	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
	AWGN, ETU and EPA
	

	Doppler Frequency: ETU and EPA
	70 Hz and 5 Hz
	

	CP Length
	Normal
	


Performance Metrics

The CDF curves are to be provided for:

· Estimated RSRP

· Estimated RSRQ

· Delta RSRP   = (estimated RSRP – ideal RSRP) 
[dB]  
· Delta RSRQ  = (estimated RSRQ – ideal RSRQ) 
[dB]  
2.2  Simulation results and analysis
· Non-MBSFN case:

	Case1: Pico_Non MBSFN [Baseline]
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	Case2: Pico_MBSFN w/o PMCH
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Simulation results for Non-MBSFN case:
	
	Case1:Baseline
	Case2:Pico MBSFN w/o PMCH

	Relative Measurement accuracy[AWGN]
	±1.04dB
	±1.82dB

	Relative Measurement accuracy[EPA]
	±1.24dB
	±2.1dB

	Relative Measurement accuracy[ETU]
	±1.12dB
	±2.05dB


· MBSFN case:
· Non_colliding CRS
	Case1: Pico_Non MBSFN [Baseline]
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	Case2: Pico_MBSFN w/o PMCH
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Simulation results for MBSFN case with non-colliding CRS

	
	Case1:Baseline
	Case2:Pico MBSFN w/o PMCH

	Relative Measurement accuracy[AWGN]
	±0.63dB
	±1.94dB

	Relative Measurement accuracy[EPA]
	±1.41dB
	±2.12dB

	Relative Measurement accuracy[ETU]
	±1.04dB
	±2.09dB


· Colliding CRS

	Case1: Pico_Non MBSFN [Baseline]
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	Case2: Pico_ MBSFN w/o PMCH
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Simulation results for MBSFN case with colliding CRS
	
	Case1: Baseline
	Case2: Pico MBSFN w/o PMCH

	Relative Measurement accuracy[AWGN]
	±1.03dB
	±1.75dB

	Relative Measurement accuracy[EPA]
	±1.27dB
	±2.67dB

	Relative Measurement accuracy[ETU]
	±1.34dB
	±2.52dB


3 Summary
This contribution provides the simulation results when MBSFN subframes is configured in Pico cell in Macro-Pico eICIC scenario.

From the simulation results, it can be observed that the measurement accuracy decreases with less measurement samples is utilized. The relative measurement accuracy of RSRP is changed from [±0.63, ±1.41] dB to [±1.75, ±2.67] dB.  In worst case, i.e. in case of CRS colliding and only one OFDM symbol including CRS is used for performing measurement, the measurement accuracy cannot fulfil the measurement accuracy requirements as specified in eICIC considering some implementation margin e.g. 1dB when considering the RSRP relative measurement accuracy.
Furthermore if one subframe of Pico cell is configured as MBSFN subframe and no PMCH is transmitted there, then the received power on the UE side decreases significantly. This will lower the RSRP power of such Pico cell if UE chooses this subframe for RSRP measurement. This may further impose significant impacts to the mobility performance, especially for RSRP based mobility. 
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Figure 1: Comparison of RSRP in micro-NonMBSFN AWGN
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Figure 3: Comparison of RSRP in micro-NonMBSFN EPA
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Figure 5: Comparison of RSRP in micro-NonMBSFN ETU
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Figure 5: Comparison of RSRP in micro-MBSFN-Noncolliding AWGN
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Figure 5: Comparison of RSRP in micro-MBSFN-Noncolliding EPA
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Figure 5: Comparison of RSRP in micro-MBSFN-Noncolliding ETU
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Figure 5: Comparison of RSRP in micro-MBSFN-colliding AWGN
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Figure 5: Comparison of RSRP in micro-MBSFN-colliding EPA
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Figure 5: Comparison of RSRP in micro-MBSFN-colliding ETU
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