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1 Introduction
In last RAN4 meeting, the side condition of UE Rx-Tx time difference accuracy requirement was approved in [1], duplicating as below,
· Side condition of UE Rx-Tx time difference measurement in FeICIC:
· CRS Es/Iot in subframes indicated by measurement resource restriction pattern:  -7.76dB
· CRS Es/Iot in other subframes:  -9.29dB
· Es/Noc of PCell: -3dB
· Es/Noc of first aggressor cell with colliding CRS: 3dB
· Es/Noc of second aggressor cell with non-colliding CRS: 1dB  
The link level simulation assumption can be referred to another approved contribution in RAN4 #66bis [2]. According to the side condition in [1] from system level simulation, the link level simulation assumption shall be updated (highlighted in yellow) as below,
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
	-3 dB
	3 dB
	1 dB
	PCell Ês/Noc accounts for interference from UL transmissions

	PCell Es/Iot 
	Subframes indicated by measurement resource restriction pattern
	-7.76 dB
	N/A
	N/A
	

	
	Other subframes
	-9.29 dB
	N/A
	N/A
	


In this contribution, based on assumptions above we provide link level simulation results for analyzing UE Rx-Tx requirement in FeICIC. The corresponding CRs are provided in this meeting also.
2 Discussion
2.1 Simulation assumption

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

· Measuring cell SNR = -3 dB, 1st aggressor cell1 SNR = 3dB, 2nd aggressor cell SNR = 1dB
· Non-MBSFN case: Colliding with 1st aggressor cell, non-colliding with 2nd aggressor cell
· ABS subframe CRS SINR =  -7.76dB 

· Normal subframe CRS SINR = -9.29 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
	-5.8~-0.4   
	-4.3～-3.7

	5MHz
	-1.42~-1.34
	-1.3～-1.26

	Channel model
	ETU30

	Case
	case 1
	case 2

	1.4MHz
	-10.6~-1     
	-7.2～-5

	5MHz
	-8.12~-0.36
	-2.89~1.3

	Channel model
	EPA5

	Case
	case 1
	case 2

	1.4MHz
	-9.6~-0.6  
	-5.7～-4.3

	5MHz
	-2.84~-2.18
	-2.36～-2.04


Besides the CRS estimation error, the UE implementation margin and UE transmit timing error shall be taken into account for requirement defining [3-5]. In table 3, the legacy UE Rx-Tx time difference accuracy requirement takes a big margin besides the downlink timing estimation error.


Table 3: legacy UE Rx-Tx time difference accuracy requirement in TS36.133 
	Accuracy
	Conditions

	
	Ês/Iot
	Downlink bandwidth
	Io Note 1 range

	
	
	
	E-UTRA operating bands
	Minimum Io
	Maximum Io

	Ts Note 2
	dB
	MHz
	
	dBm/15kHz
	dBm/BWChannel

	(20
	(-3 dB
	≤ 3 MHz
	1, 4, 6, 10, 11, 18, 19, 21, 23, 24, 33, 34, 35, 36, 37, 38, 39, 40
	-121
	-50

	
	
	
	9, 42, 43
	-120
	-50

	
	
	
	28
	-119.5
	-50

	
	
	
	2, 5, 7, 27, 41, [44]
	-119
	-50

	
	
	
	26
	-118.5 Note 3
	-50

	
	
	
	3, 8, 12, 13, 14, 17, 20, 22
	-118
	-50

	
	
	
	25
	-117.5
	-50

	(10
	(-3 dB
	≥ 5 MHz
	Note 4
	Note 4
	Note 4

	NOTE 1:
When in dBm/15kHz, the minimum Io condition is expressed as the average Io per RE over all REs in that symbol. Io may be different in different symbols within a subframe.
NOTE 2:
Ts is the basic timing unit defined in TS 36.211.

NOTE 3:
The condition has the minimum Io of -119 dBm/15kHz when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.

NOTE 4:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with downlink bandwidth ≤ 3 MHz.


Thus, from the simulation results and analysis of Tx timing error in [3-5], the following observation can be obtained, 

Observation1: The UE Rx-Tx time difference accuracy in FeICIC scenario can meet the legacy requirement. 
The legacy UE Rx-Tx time difference measurement accuracy requirement can also be fulfilled on normal subframes in R11 Het-net scenarios. As the same approach in R10 eICIC case UE Rx-Tx time difference requirement, a note shall be added,
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.
Based on the analysis above, two proposals are drawn,

Proposal1: The legacy UE Rx-Tx time difference accuracy requirement can apply for FeICIC case. 
Proposal2:A note shall be added into the UE Rx-Tx time difference requirement like in R10 eICIC case.
3 Conclusion
Based on the observations and analysis above, the proposal can be drawn as follows,
Proposal1: The legacy UE Rx-Tx time difference accuracy requirement can apply for FeICIC case. 
Proposal2:A note shall be added into the UE Rx-Tx time difference requirement like in R10 eICIC case.
The corresponding CRs are provided in this meeting also.
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Annex: simulation results
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