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Introduction
RAN4 has been discussing the UE Rx-Tx time difference measurement requirements in eICIC since several past meetings [1-2]. 
1.1 Basic simulation parameters
The following parameters are to be considered for studying the UE Rx-Tx time difference measurement accuracy in eICIC scenarios.
Table 1 Simulation parameters for UE Rx - Tx time difference measurement accuracy in eICIC

	Parameters
	Value
	Comments

	Measurement bandwidth
	1.4MHz, 10MHz
	

	Measurement bandwidth
	6 RB, 50RB
	2 cases

	L1 measurement period
	200 ms
	

	Measurement sampling rate
	5 samples per L1 period
	Samples are equally spaced in time over L1 measurement period; 1 sample = 1 ms (coherent averaging)

	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
	

	Propagation conditions
	AWGN, ETU70, EPA5
	3 cases

	CP Length
	Normal
	

	Frequency 
	2.0GHz 
	

	Restricted measurement subframe pattern
	1 subframe per frame
	

	Transmission in Aggressor cell
	ABS subframe
	No load
	No transmission in control (PCFICH/PDCCH/PHICH) and data resource elements (RE)

	
	Normal subframe
	Full load
	Full load in control (PCFICH/PDCCH/PHICH) and data RE

	Serving cell: Ês/Noc (Note 1)
	-3 dB, -6 dB, -7 dB
	Candidate values for studies

	Aggressor cell: Ês/Noc
	1 dB, 3 dB
	Candidate values for studies

	Note 1: In order to perform UE Rx-Tx time difference measurement, the UE always transmits uplink signals (e.g. SRS). In FDD this causes noise into UE own receiver degrading the measurement accuracy of downlink measured signal (i.e. CRS). Therefore the serving cell Ês/Noc is 3 dB lower than the Ês/Noc level at which the UE Rx-Tx time difference measurement requirements are to be defined. The 3 dB margin accounts for the UE transmitter noise pouring into the UE’s own receiver in FDD frequency bands with smaller duplex. 
Note 2: Noc includes the interference from cells not simulated


1.2 Modeling of aggressor cell interference

In the simulation, there is one measuring cell (i.e. cell to be measured) and one aggressor cell. The following cases shall be considered,
Serving cell SNR = -3 dB; Aggressor cell SNR = [1 3] dB
· Serving cell CRS SINR in Non-MBSFN case
· Restricted subframe: -3 dB 

· Normal subframe: [-6.5 -7.8] dB
Serving cell SNR = -6 dB; Aggressor cell SNR = [1 3] dB
· Serving cell CRS SINR in Non-MBSFN case
· Restricted subframe: -6 dB 

· Normal subframe: [-9.6 -10.8] dB

Serving cell SNR = -7 dB; Aggressor cell SNR = [1 3] dB
· Serving cell CRS SINR in Non-MBSFN case
· Restricted subframe:  -7 dB 

· Normal subframe: [-10.54 -11.8] dB
1.3 Performance measures
The simulations are to be performed for the following two cases:

1. UE Rx – Tx time difference measurement performed only in restricted subframes
2. UE Rx – Tx time difference measurement performed only in normal subframes

The CDF curves are to be provided for the two types of measurements mentioned above in terms of:
· UE Rx-Tx measurement error   = (estimated UE Rx-Tx – ideal UE Rx-Tx) 
[Ts]  
Note: The accuracy requirements shall be based on 90% confidence interval of the above results and the UE implementation margin.
1.4 Timeline

Interested companies are invited to provide simulation results in the next RAN4 meeting i.e. RAN4#62.
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