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1 Introduction
In Het-net scenarios, whether the rel-9 UE Rx-Tx measurement accuracy requirement can be met has not evaluated in link level simulations so far. 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 needs to be analyzed from link level simulations considering the interference introduced by het-net scenarios. In [1], it is proposed that the Rx-Tx time difference measurement shall be performed on ABS, and the accuracy requirement can reuse corresponding requirement in rel-9, i.e. the side condition is CRS SNR≥-3dB in ABS. In this contribution we evaluate the Rx-Tx time difference measurement performance with regard to CRS SNR=-3dB in normal subframe to check if the rel-9 Rx-Tx time difference accuracy requirement can be met in normal subframe. The link level simulation assumption for Rx-Tx measurement was defined in [2]. The simulation assumptions for eICIC intra-frequency RRM requirements were agreed in [3]. 
2 Discussion
2.1 Simulation assumption

The evaluation of Rx-Tx measurement accuracy performance is based on the simulation assumptions previously used for deriving the legacy / existing requirements. The assumptions are listed in table 1. 
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
	

	CP Length
	Normal
	

	Frequency 
	2.0GHz 
	

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


In the simulation, there is one measuring cell (i.e. cell to be measured) and one aggressor cell. The following cases are considered,
Measuring cell SNR = -3 dB, Aggressor cell SNR = [1 to 3] dB
· Non-MBSFN case:

· ABS subframe CRS SINR =  -3 dB 

· Normal subframe CRS SINR = [-6.5 to -7.8] dB

· MBSFN case:

· Without CRS collision

· Symbol 0 CRS SINR = -3 dB

· Symbol 4, 7, 11 CRS SINR = -3 dB

· With CRS collision

· Symbol 0 CRS SINR = [-6.5 to -7.8] dB

· Symbol 4, 7, 11 CRS SINR = -3 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: MBSFN non collision, measurement period=200ms

Case 3: MBSFN collision, measurement period=200ms

2.2 Simulation results analysis

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

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

	Aggressor cell SNR = 1dB

	Channel model
	AWGN

	Case
	case 1
	case 2
	case 3

	Measuring cell SNR (dB)
	-3

	1.4MHz
	-7.95~-5.36
	-5.2~-4.44
	-6.05~-4.92

	10MHz
	-0.57~-0.54
	-0.55~-0.53
	-0.56~-0.53

	Channel model
	ETU70

	Case
	case 1
	case 2
	case 3

	Measuring cell SNR (dB)
	-3

	1.4MHz
	-11.59～-4.89
	-6.45~-4.45
	-6.75~-4.46

	10MHz
	-0.29~5.4
	-0.2~5.4
	-0.22~5.4

	Channel model
	EPA5

	Case
	case 1
	case 2
	case 3

	Measuring cell SNR (dB)
	-3

	1.4MHz
	-10.3~-5.24
	-5.9~-4.52
	-6.06~-4.58

	10MHz
	-0.69~-0.11
	-0.66~-0.05
	-0.68~-0.13

	Aggressor cell SNR = 3dB

	Channel model
	AWGN

	Case
	case 1
	case 2
	case 3

	Measuring cell SNR (dB)
	-3

	1.4MHz
	-8.2~-5.36
	-5.22~-4.45
	-6.13~-5.05

	10MHz
	-0.58~-0.54
	-0.56~-0.53
	-0.57~-0.53

	Channel model
	ETU70

	Case
	case 1
	case 2
	case 3

	Measuring cell SNR (dB)
	-3

	1.4MHz
	-11.89~-5.15
	-6.7~-4.45
	-6.89~-4.5

	10MHz
	-0.3~5.55
	-0.24~5.5
	-0.25~5.51

	Channel model
	EPA5

	Case
	case 1
	case 2
	case 3

	Measuring cell SNR (dB)
	-3

	1.4MHz
	-11.69~-5.45
	-5.95~-4.53
	-6.15~-4.58

	10MHz
	-0.69~-0.19
	-0.67~-0.01
	-0.68~-0.04


The UE Rx-Tx time difference measurement accuracy in ABS is not listed; because the simulation results in ABS case are similar with MBSFN non collision case. Besides the CRS estimation error, the UE transmit timing error shall be taken into account for requirement defining [4-6]. In [4], the simulation results of Rx-Tx measurement error  (only including Rx error) from different companies were listed, and the Rx-Tx accuracy requirements in Rel-9 TS36.133 (including both Tx and Rx error) is specified as follows,

Table 3: UE Rx – Tx time difference measurement accuracy
	Parameter
	Downlink Bandwidth
 [MHz]
	Unit
	Accuracy [Ts]
	Conditions

	
	
	
	
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 33, 34, 35, 36, 37, 38, 39 and 40
	Bands 2, 5, 7
	Bands 3, 8, 12, 13, 14, 17, 20
	Band 9

	
	
	
	
	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
	-118dBm /15kHz
…
-50dBm/ BWChannel
	-120dBm /15kHz
…
-50dBm/ BWChannel

	
	≥ 5 MHz
	
	( 10
	
	
	
	

	Note 1: Io is assumed to have constant EPRE across the bandwidth

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


Considering the UE transmit timing in TS36.133 section 7.1.2 and the previous analysis in [5], the UE maximum autonomous time adjustment step for 1.4MHz and for 10MHz is 16Ts and 2Ts respectively, and therefore the UE Tx timing error can be considered as ±8Ts for 1.4MHz and ±1Ts for 10MHz. 
From the simulation results and the above analysis, the following observation can be obtained, 
Observation1: The rel-9 Rx-Tx time difference measurement accuracy requirement can be met in normal subframes of CRS SINR= -7.8dB.
CRS 
[image: image1.wmf]µ

Es/Iot = -7.8dB

 is much lower than the current side condition (
[image: image2.wmf]µ

Es/Iot = -3dB

) of Rel-9 UE Rx-Tx measurement accuracy requirement, i.e., under the current side condition the rel-9 UE Rx-Tx time difference measurement accuracy requirement can be fulfilled on normal subframes in Het-net scenarios.
3 Conclusion
Based on the observations and analysis above, the proposal can be drawn as follows,
Proposal: There is no strong need to restrict performing UE Rx-Tx time difference measurement on restricted time domain measurement resource in Het-net deployment. 
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Annex A: simulation results
· Aggressor cell SNR = 1dB

	AWGN1.4MHz
	AWGN 10MHz

	[image: image3.emf]-14 -12 -10 -8 -6 -4 -2 0

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Ts

CDF

1.4M AWGN

 

 

-3dB non MBSFN

-3dB MBSFN non collision

-3dB MBSFN collision


	[image: image4.emf]-2 -1.8 -1.6 -1.4 -1.2 -1 -0.8 -0.6 -0.4 -0.2 0

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Ts

CDF

10M AWGN

 

 

-3dB Non MBSFN

-3dB MBSFN non collision

-3dB MBSFN collision



	ETU70 1.4MHz
	ETU70 10MHz

	[image: image5.emf]-25 -20 -15 -10 -5 0 5

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Ts

CDF

1.4M ETU70

 

 

-3dB Non MBSFN

-3dB MBSFN non collision

-3dB MBSFN collision


	[image: image6.emf]-5 0 5 10 15 20

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Ts

CDF

10M ETU

 

 

-3dB Non MBSFN

-3dB MBSFN non collision

-3dB MBSFN collision



	EPA5 1.4MHz
	EPA5 10MHz

	[image: image7.emf]-30 -25 -20 -15 -10 -5 0

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Ts

CDF

1.4M EPA5

 

 

-3dB Non MBSFN

-3dB MBSFN non collision

-3dB MBSFN collision


	[image: image8.emf]-1.5 -1 -0.5 0 0.5 1 1.5

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Ts

CDF

10M EPA5

 

 

-3dB Non MBSFN

-3dB MBSFN non collision

-3dB MBSFN collision




· Aggressor cell SNR = 3dB

	AWGN1.4MHz
	AWGN 10MHz
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