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1 
Introduction
In the previous RAN4 meeting, the link level simulation assumptions for UE Rx-Tx time difference measurements accuracy evaluation with FeICIC was agreed [1]. The objective of these simulations is to verify whether the current Rel10 UE Rx-Tx time difference measurement accuracy requirement [2] can be met in case of FeICIC when different interference scenarios are introduced. 
Therefore in this contribution, the simulation results for UE Rx-Tx time difference measurement accuracy with FeICIC are provided and further consideration is addressed also. 
2 Simulation results

The simulation assumptions for UE Rx-Tx time difference measurements accuracy evaluation with FeICIC [1] are listed in Table 1 and Table 2.  
Table 1. Common simulation parameters for UE Rx-Tx time difference measurement accuracy with FeICIC

	Parameters
	Value
	Comments

	Measurement bandwidth
	6 RB and 25 RB
	

	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
	

	Number of transmit antennas
	1
	

	Number of  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
	

	CP Length
	Normal
	

	Frequency 
	2.0GHz 
	

	Number of cells
	3
	PCell (Cell 1) and two aggressor cells (Cell 2 and Cell 3)

	PCIs
	(PCIcell1 – PCIcell2 )mod6 = 0
(PCIcell2 – PCIcell3 )mod6 != 0
	Cell 1 and Cell 2 have colliding CRS. Cell 1 and Cell 3 have non-colliding CRS.

	Note: Noc includes the interference from cells not simulated


Table 2. Cell-specific simulation parameters for UE Rx - Tx time difference measurement accuracy with FeICIC

	Parameters
	Cell 1
	Cell 2
	Cell 3
	Comments

	Measurement resource restriction pattern for PCell measurements
	‘10000000100000001000
00001000000010000000’
	N/A
	N/A
	1 subframe per radio frame

	ABS pattern
	N/A
	‘10000000100000001000
00001000000010000000’
	‘10000000100000001000
00001000000010000000’
	

	CRS assistance information
	N/A
	PCI: according to the condition in Table 1
Number of antenna ports: 1

MBSFN configuration: oneFrame = ‘000000’
	PCI: according to the condition in Table 1
Number of antenna ports: 1

MBSFN configuration: oneFrame = ‘000000’
	

	Transmissions
	ABS subframes of aggressor cells
	Full load
	No load
	No load
	No transmission means no transmission in control (PCFICH/PDCCH/PHICH) and data resource elements (RE)

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

	Ês/Noc Note 1
	-3 dB
	4 dB
	2 dB
	PCell Ês/Noc accounts for interference from UL transmissions

	PCell Es/Iot 
	Subframes indicated by measurement resource restriction pattern
	-8.45 dB
	N/A
	N/A
	

	
	Other subframes
	-10.07 dB
	N/A
	N/A
	

	NOTE 1: Another combination of Es/Noc levels (and corresponding Es/Iot levels) is not precluded, if justified by system studies according to [1]. The final requirements are to be defined based on link and system results.
NOTE 2: Only downlink is modelled in these simulations for downlink timing accuracy.


CDF curves for UE Rx-Tx time difference measurement error in FeICIC are given in Figure 1.
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Figure 1. CDFs for UE Rx-Tx time difference measurement error
The simulation results are summarized in the table below also.
Table 3: Simulation results for UE Rx timing difference measurement accuracy

	
	  90% confidence interval of results (Ts)

	Channel model
	AWGN

	6RBs
	-8~8

	25RBs
	-3.2~5.8


Observation 1: In our link level, the simulation UE Rx-Tx time difference measurement is obtained based on the serving cell CRS on the downlink. Only CRS estimation error in RX is considered here.
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Figure 2. Timing flow of UE Tx and Rx
In Figure 2, the timing flow from UE transmitting #i UL radio frame to UE receiving #i DL radio frame is explained briefly. We can see:

· UE Rx-Tx time difference measurement error shall include not only UE Rx timing error but UE Tx timing error which is led by the timing error between the ideal UE timing advance command and the actual UE timing advance applied[3].  
The transmission timing error requirement is specified in the Table 7.1.2.-1 in [2]. To make this paper self contained, the corresponding table is given as

Table 7.1.2-1[2]: Te Timing Error Limit

	Downlink Bandwidth (MHz)
	Te_

	1.4
	24*TS

	≥3
	12*TS

	Note: TS is the basic timing unit defined in TS 36.211


Observation 2: It is obvious that the UE transmit timing error limit itself has already exceeded the Rx-Tx timing difference measurement accuracy requirement defined in Table 9.1.9.1-1 [2]. In other words, even with ideal UE receive timing assumed, the Rx-Tx timing difference measurement accuracy requirement cannot be guaranteed. 

If both UE transmit and receive timing error are considered, it is proposed that

Proposal 1: In FeICIC, the achieved UE Rx-Tx time difference measurement accuracy can be defined within
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 for 1.4MHz and >3MHz bandwidth, respectively. 
Proposal 2: For non-FeICIC case, the UE Rx-Tx time difference measurement accuracy requirement defined in [2] should be revisited. It should not be less than the UE transmit timing error limit defined in Table 7.1.2-1[2]. 
Table 9.1.9.1-1[2]: UE Rx – Tx time difference measurement accuracy[2]

	Parameter
	 Downlink Bandwidth
[MHz]
	Unit
	 Accuracy [Ts]
	Conditions1

	
	
	
	
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23, 24, 33, 34, 35, 36, 37, 38, 39, 40
	Bands 2, 5, 7, 41
	Bands 25
	Bands 3, 8, 12, 13, 14, 17, 20, 22
	Bands 9,  42, 43

	
	
	
	
	Io
	Io
	Io
	Io
	Io

	 UE RX-TX time difference for Ês/Iot ≥ -3dB
	≤ 3 MHz
	Ts
	±20
	-121dBm/15kHz … -50dBm/ BWChannel
	-119dBm/15kHz … -50dBm/ BWChannel
	-117.5dBm/15kHz … -50dBm/ BWChannel
	-118dBm/15kHz … -50dBm/ BWChannel
	-120dBm/15kHz … -50dBm/ BWChannel

	
	≥ 5 MHz
	
	±10
	
	
	
	
	

	Note 1:
When in dBm/15kHz, the minimum Io condition is expressed as the average Io per RE over all REs in that symbol.

Note 2:
Ts is the basic timing unit defined in TS 36.211.


3 
Conclusion
In this contribution UE Rx-Tx time difference of FeICIC simulation results are presented. It is observed that  
Observation 1: In our link level, the simulation UE Rx-Tx time difference measurement is obtained based on the serving cell CRS on the downlink. Only CRS estimation error in RX is considered here.

Observation 2: It is obvious that the UE transmit timing error limit itself has already exceeded the Rx-Tx timing difference measurement accuracy requirement defined in Table 9.1.9.1-1 [2]. In other words, even with ideal UE receive timing assumed, the Rx-Tx timing difference measurement accuracy requirement cannot be guaranteed. 
Therefore, we can draw the following proposals:
Proposal 1: In FeICIC, the achieved UE Rx-Tx time difference measurement accuracy can be defined within
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 for 1.4MHz and >3MHz bandwidth, respectively. 

Proposal 2: For non-FeICIC case, the UE Rx-Tx time difference measurement accuracy requirement defined in [2] should be revisited. It should not be less than the UE transmit timing error limit defined in Table 7.1.2-1[2]. 
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