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1. Introduction

In RAN4 AdHoc meeting #10-03, the topic of carrrier spacing for intraband carrier aggregation was discussed.  The agreed way forward as captured in [1] is as follows  
Way Forward:


1. The channel spacing between centre frequencies of contiguously aggregated component carriers shall be a multiple of 300 kHz for all CA scenarios. 

2. Studies for UE RF requirements until next meeting should be focused on 2 values for CC spacing:

a. Minimum spacing

b. Close to REL-8 (rounded downwards to 300 kHz grid)

3. The aim is to specify ultimately UE RF requirements for one nominal channel spacing (not excluding other spacing in system deployment)
This contribution provides simulation results in accordance with this way forward for 20+20MHz and 10+10MHz carrier aggregation scenarios.

2. Simulation Results
The simulation parameters used for the PA are as follows

Table 1.  PA simulation parameters

	Parameter
	Value

	ACLR for UTRA1
	33 dBc

	LO leakage
	-25 dBc

	IQ imbalance
	-25 dBc


We provide simulation results for the 20+20MHz and 10+10MHz carrier aggregation scnearios.  The minimum and Rel-8 spacing was found to be

Table 2.  Minimum and Rel-8 carrier spacing.

	CC1 BW
	CC2 BW
	Carrier spacing
	Number tones separation
	Transmission BW

	
	
	Minimum
	Rel-8
	Minimum
	Rel-8
	Minimum
	Rel-8

	10 MHz
	10 MHz
	9.3 MHz
	9.9 MHz
	19
	59
	18.315 MHz
	18.915 MHz

	20 MHz
	20 MHz
	18.3 MHz
	19.8 MHz
	19
	119
	36.315 MHz
	37.815 MHz


The spectrum emission mask used as according to the 20MHz mask as defined in TS36.101 and the stretched 40MHz mask as defined in [2].  These are repeated here for convenience.
Table 3.  Spectrum emission mask for 20 MHz and 40 MHz.

	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	20

MHz
	40
MHz
	Measurement bandwidth

	( 0-1
	-21
	-24
	30 kHz

	( 1-5
	-10
	-10
	1 MHz

	( 5-20
	-13
	-13
	1 MHz

	( 20-25
	-25
	-13
	1 MHz

	( 25-40
	-30
	-13
	1 MHz

	( 40-45
	-30
	-25
	1 MHz

	( 45-100
	-30
	-30
	1 MHz


In these simulations, full allocations with equal PSD at maximum power across both component carriers was used for evaluation.  Both QPSK and 16QAM modulations were simulated with 1 dB and 2 dB MPR, respectively.  The simulated spectrum plots are shown below.  For the 20+20MHz case, the minimum spacing provides a bit more leeway to the mask, but both spacings are able to meet the requirement with margin.  For the 10+10MHz case, the situation is similar.  However, in this case, the Rel-8 spacing while technically meeting the mask, only does by a fraction of a dB at the furthest corner.  The margin is slightly greater than 1dB when minimum spacing is used.
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Figure 1.  PSD for 20+20MHz
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Figure 2.  PSD for 10+10MHz.
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Figure 3.  PSD for 10+10MHz.  Zoomed in view.
3. Conclusion

Simulation results for the contiguous carrier aggregation cases of 10+10MHz and 20+20MHz have been provided with both minimum and Rel-8 carrier spacing alternatives.  It is our recommendation that minimum spacing be adopted as this provides some margin to the spectrum emission mask for full allocations.
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