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1 Introduction

Qualcomm submitted to the RAN4#43 meeting Tdoc R4-070779 [1], which addressed out-of-band emissions of LTE UE resulting from the modulation process and the non-linearity at the transmitter. The document presented results on LTE UE out-of-band emissions and ACLR for different resource block (RB) allocations. The results were created for 5 MHz and 10 MHz bandwidth. This contribution presents results for 20 MHz LTE bandwidth. In addition, it gives the correct version of Table 4 in [1] on “ACLR results for 10 MHz LTE channel bandwidth and 16QAM” which was erroneously copied from Table 2 of [1]. The results for different system bandwidths are given in the present contribution for convenience.
2 Simulation Assumptions and Results
The simulation assumptions respecting dominant nonlinearity sources at the transmitter, IQ imbalance, LO leakage, transmit filter and modulation schemes in the allocated RBs are identical to those used in [1]. The parameters are summarized in Table 1.
	Parameter
	Value

	System bandwidth
	5 MHz/10MHz/20MHz

	Sub-carriers
	512/1024/2048

	Used sub-carriers
	300/600/1200

	Sub-carrier spacing
	15kHz


Table 1: Simulation parameters for LTE UE with 5 MHz, 10 MHz and 20 MHz bandwidth
The operating point of the LTE UE transmitter for both modulation schemes, when all sub-carriers are loaded, is selected similar to that in [1], i.e. the ACLR from an LTE channel to the adjacent WCDMA channel is 33 dB. The leakage power in the WCDMA channel is measured in a root raised cosine filter with roll-off factor 0.22. These operating points are used to determine the ACLR2 from the LTE channel to the second adjacent WCDMA channel. In addition the ACLR1 from an LTE channel to the adjacent LTE channel with identical bandwidth, i.e. 5 MHz to 5 MHz, 10 MHz to 10 MHz or 20 MHz to 20 MHz is calculated. The leakage power in the LTE channel is measure in a rectangular filter with the corresponding LTE channel bandwidth.

Figure 1 and Figure 2 depict the SEM plots for an LTE 5MHz bandwidth system with considered modulations schemes and loaded RBs. Table 2 and Table 3 present the ACLR figures for the same configurations. The emission mask of WCDMA UE is also plotted in both figures as reference. Figure 3, Figure 4, Table 4 and Table 5 present SEM and ACLR results for 10MHz bandwidth system respectively. Figure 5, Figure 6, Table 6 and Table 7 give similar results for 20MHz bandwidth system. A ‘horizontally’ scaled WCDMA emission mask is plotted in each of the SEM plots for 10 MHz and 20 MHz, respectively. 
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Figure 1: SEM of LTE UE with 16QAM and 5 MHz system bandwidth
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Figure 2: SEM of LTE UE with QPSK and 5 MHz system bandwidth
	ACLR [dB]
	RB Allocation

	
	25 RB
	13 RB
	4 RB
	1 RB

	ACLR1 to UTRA
	33.07
	34.49
	39.29
	38.23

	ACLR2 to UTRA
	48.93
	57.13
	59.78
	56.18

	ACLR1 to E-UTRA
	32.23
	33.12
	36.40
	35.48


Table 2: ACLR results for 5 MHz LTE channel bandwidth and 16QAM
	ACLR [dB]
	RB Allocation

	
	25 RB
	13 RB
	4 RB
	1 RB

	ACLR1 to UTRA
	33.02
	34.25
	39.02
	38.44

	ACLR2 to UTRA
	49.67
	57.86
	59.76
	59.74

	ACLR1 to E-UTRA
	32.23
	32.91
	36.01
	35.58


Table 3: ACLR results for 5 MHz LTE channel bandwidth and QPSK
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Figure 3: SEM of LTE UE with 16QAM and 10 MHz system bandwidth
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Figure 4: SEM of LTE UE with QPSK and 10 MHz system bandwidth

	ACLR [dB]
	RB Allocation

	
	50 RB
	13 RB
	4 RB
	1 RB

	ACLR1 to UTRA
	33.07
	34.49
	39.29
	38.23

	ACLR2 to UTRA
	48.93
	57.13
	59.78
	56.18

	ACLR1 to E-UTRA
	32.23
	33.12
	36.40
	35.48


Table 4: ACLR results for 10 MHz LTE channel bandwidth and 16QAM

	ACLR [dB]
	RB Allocation

	
	50 RB
	13 RB
	4 RB
	1 RB

	ACLR1 to UTRA
	32.98
	33.49
	35.68
	35.07

	ACLR2 to UTRA
	37.78
	56.58
	55.01
	54.86

	ACLR1 to E-UTRA
	34.27
	36.60
	39.18
	38.58


Table 5: ACLR results for 10 MHz LTE channel bandwidth and QPSK
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Figure 5: SEM of LTE UE with 16QAM and 20 MHz system bandwidth

[image: image6.emf]-5 -4 -3 -2 -1 0 1 2

x 10

7

-90

-80

-70

-60

-50

-40

-30

-20

-10

0

Frequency [Hz]

SEM [dBc/15kHz]

 

 

1 RB allocation

8 RB allocation

26 RB allocation

100 RB (full) allocation

"Scaled" WCDMA

  Mask


Figure 6: SEM of LTE UE with QPSK and 20 MHz system bandwidth

	ACLR [dB]
	100 RB
	26 RB
	8 RB
	1 RB

	ACLR1 to UTRA
	32.94
	30.97
	32.77
	31.85

	ACLR2 to UTRA
	35.60
	47.36
	50.16
	51.74

	ACLR1 to E-UTRA
	35.62
	38.10
	41.33
	40.67


Table 6: ACLR results for 20 MHz LTE channel bandwidth and 16QAM

	ACLR [dB]
	100 RB
	26 RB
	8 RB
	1 RB

	ACLR1 to UTRA
	32.99
	30.56
	33.25
	31.66

	ACLR2 to UTRA
	35.64
	46.90
	51.73
	51.02

	ACLR1 to E-UTRA
	35.31
	37.58
	42.21
	40.50


Table 7: ACLR results for 20 MHz LTE channel bandwidth and QPSK

3 Conclusions
This input presents results for the SEM for of LTE UE for different channel bandwidths. The conclusions drawn in [1] for LTE UE 5 MHz and 10 MHz channel bandwidths, repeated below, are valid for 20 MHz channel bandwidth as well.
The simulation results show that the emissions of LTE UE depend on the RB allocation, but in all studied cases, the ‘horizontally’ scaled WCDMA emission mask can be met by the LTE UE.
It doesn’t seem to be a need for exceptions for IIP3 related emission spurs caused by the IQ imbalance with low number of edge RB allocations. This observation differs from those submitted by other companies, partially due to the different level of modelled IQ imbalance requirement.
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