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1 Introduction
For FeICIC, so far the link level simulation evaluation of UE Rx-Tx time difference requirement has not been performed. In Release 10 eICIC, the requirement for UE Rx-Tx time difference requirement is defined with a note as,
Note: It is up to the UE implementation whether the UE Rx-Tx time difference measurement is performed in any subframe or in subframes indicated by the time-domain measurement resource restriction pattern.

Similarly, the UE Rx-Tx time difference requirement for FeICIC also needs to be analyzed in the same way as eICIC. From RAN2 perspective, there is no any restriction of which time domain resource Rx-Tx measurement shall be performed on. Although the Rx-Tx measurement uses the serving cell CRS on the downlink which is similar with RSRP measurement, we think the Rx-Tx measurement requirement still has to be analyzed from link level simulations considering the difference between signal strength measurement and signal timing measurement in new FeICIC scenarios.  
The link level simulation assumption for Rx-Tx measurement is defined in [1]. The simulation assumptions for FeICIC intra-frequency RRM requirements are agreed in [2]. In approved WF [3], CRS simulation in FeICIC is claimed that,

· The PCI of first strongest interfering cell : Colliding CRS with victim cell

· The PCI of second strongest interfering cell: Non-colliding CRS with victim cell

In this contribution, based on assumptions above we provide link level simulation results for analyzing UE Rx-Tx requirement in FeICIC, and also we give some suggestions for study.
2 Discussion
2.1 Simulation assumption

The evaluation of Rx-Tx time difference measurement accuracy performance is based on the simulation assumptions previously used for deriving the legacy / existing requirements. The assumptions are listed in table 1. As the breakpoint of current requirement is 5MHz, we use the measurement bandwidth 1.4MHz and 5MHz for link level simulation.
Table 1: Simulation parameters for UE Rx - Tx time difference measurement accuracy in FeICIC
	Parameters
	Value
	Comments

	Measurement bandwidth
	1.4MHz, 5MHz
	

	Measurement bandwidth
	6 RB, 25RB
	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

	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, ETU30, EPA5
	

	CP Length
	Normal
	

	Frequency 
	2.0GHz 
	

	Serving cell: Ês/Noc
	-3dB
	Noc includes the interference from cells not simulated


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

· Measuring cell SNR = -3 dB, 1st aggressor cell1 SNR = 4dB, 2nd aggressor cell SNR = 2dB
· Non-MBSFN case: Colliding with 1st aggressor cell, non-colliding with 2nd aggressor cell
· ABS subframe CRS SINR =  -8.46 dB 

· Normal subframe CRS SINR = -10.07 dB
The CDF curves are to be provided for:
· UE Rx-Tx measurement error   = (estimated UE Rx-Tx – ideal UE Rx-Tx) 
[Ts]  
Note: 90% confidence interval of results is adopted for statistic.
For the convenience of recording the simulation results, the following cases are assumed.

Case 1: Non-MBSFN, normal subframe, measurement period=200ms

Case 2: Non-MBSFN, ABS subframe, measurement period=200ms
2.2 Simulation results analysis

The simulation results curves are listed in the Annex 1. According to the simulation curves, the summary table can be obtained as follows,

Table 2: Simulation results for UE Rx timing difference measurement accuracy
	
	  90% confidence interval of results (Ts)

	Channel model
	AWGN

	Case
	case 1
	case 2

	1.4MHz
	-5.3~-3.9
	-4.3~-3.7

	5MHz
	-1.42~-1.3
	-1.31~-1.27

	Channel model
	ETU30

	Case
	case 1
	case 2

	1.4MHz
	-10.3~-5.2
	-7.6~-5.1

	5MHz
	-3.92~0.31
	-3.28~-0.45

	Channel model
	EPA5

	Case
	case 1
	case 2

	1.4MHz
	-8~-4.5
	-5.9~-4.3

	5MHz
	-2.75~-2.11
	-2.38~-2.07


Besides the CRS estimation error, the UE implementation margin and UE transmit timing error shall be taken into account for requirement defining [4-6]. From the simulation results and analysis of Tx timing error in [4-6], the following observation can be obtained, 

Observation1: With IC the UE Rx-Tx time difference accuracy in FeICIC scenario can meet the requirement of Rel-10. 
CRS 
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 is much lower than the side condition (
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) of Rel-9 UE Rx-Tx measurement accuracy requirement; but with IC capability  the rel-9 UE Rx-Tx time difference measurement accuracy requirement can also be fulfilled on normal subframes in R11 Het-net scenarios.
2.3 Potential issues on the side condition

For R10 specification the side condition UE Rx-Tx time difference requirement is CRS SNR=-3dB which is different from that of RSRP/RSRQ requirement in eICIC. For side condition of  RSRP/RSRQ measurement requirement in FeICIC, the interference condition is: measuring cell SNR = -4 dB, 1st aggressor cell1 SNR = 4dB, 2nd aggressor cell SNR = 2dB. If the serving cell of this target UE is pico cell, the condition can be illustrated as figure 1,
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Figure 1. RSRP/RSRQ measurement in FeICIC
Regarding UE Rx-Tx time difference measurement, the side condition may also reuse the R10 eICIC SNR as -3dB, which means the CRS strength of serving pico cell in UE Rx-Tx time difference measurement side condition is better than in corresponding RSRP/RSRQ measurement side condition. For example, UE is on a closer location to the serving pico site. At the meantime, as UE is closer to the serving pico site, the interference from aggressor cell1 and cell2 may be smaller. 
For previous simulation, we logged 10% SINR CDF for all pico UEs of RSRP/RSRQ measurement to see the serving cell and interference level in FeICIC scenario in [7]. So, here we recommend that the serving cell and aggressor cells’ SNR can be studied also from system level simulation. However, because the side conditions are different between RSRP/RSRQ measurement and Rx-Tx time difference measurement in both R9 and R10, the question now is which percentage point in SINR CDF we shall pick for UE Rx-Tx time different measurement, e.g. can 10% in SINR CDF for all pico UEs be reused for Rx-Tx time difference measurement? 
In our understanding, SINR side condition of Rx-Tx time difference measurement is always better than RSRP/RSRQ measurement, we have a little preference on choosing a higher percentage point (higher than 10%) in SINR CDF curve from system level simulation, e.g. 15% in SINR CDF curve. Therefore we propose to generate a way forward in RAN4 #66bis meeting on the simulation methodology.
Proposal: the serving cell and aggressor cells’ SNR shall be studied also from system level simulation for Rx-Tx time difference requirement.

2.4  Proposed time line for UE Rx-Tx measurement requirement and test case
· RAN4#66bis (April 2013) 
   - Agreement on system/link level simulation assumption
· RAN4#67 (May 2013) 
   - Simulation results alignment
· RAN4#68 (August 2013) 
   - Agreement on core requirement 
· RAN4#68bis (October 2013)
   - Agreement on test case list and test assumptions
· RAN4#69 (November 2013)
   - Agreement on test cases
3 Conclusion
Based on the observations above, the proposal can be drawn as follows,
Proposal: the serving cell and aggressor cells’ SNR shall be studied also from system level simulation for Rx-Tx time difference requirement.
Furthermore, a drafted time line for Rx-Tx time difference requirement standardization is proposed in this contribution. 
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Annex: simulation results
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