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1. Introduction
In the previous meetings there have been contributions about a method which would reduce excess MPR with allocations having a small allocation ratio in contiguous intraband CA transmission [1]. In practice a different maximum MPR is used when 5th order intermodulation does not fall on the spurious emissions region. In this contribution we provide our simulation results and propose a maximum MPR value to be used with those allocations.
2. Discussion
In [1] it was observed that spurious emissions requirement is the gating factor for highest MPR values required in multicluster transmission in contiguously aggregated carrier. Therefore excess MPR could be reduced by using a lower MPR when fifth order intermodulation does not fall on the spurious region. Mathematically this was expressed using ∆, the maximum distance of any fifth order intermodulation product from the center frequency, which can be expressed as
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where FC_agg is the carrier frequency of the aggregated carriers and Fagg_alloc_low  and Fagg_alloc_high are the frequencies of the lowest and highest transmitted resource blocks for a given allocation, respectively. Now it has to be required that ∆ is smaller or equal to the frequency separation between carrier frequency and the limit between OOB and spurious region. This can be expressed as 
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Where BWChannel_agg is the aggregated channel bandwidth and ∆OOB is the width of the out-of-band region. [1]
2.1 Simulation campaign

To find out which amount of MPR will satisfy all emission requirements when IMD5 stays within OOB region a gating factor analysis was made for 100+100RB transmission configuration using 3 different PA models. The general emission requirement for 100+100RB contiguous transmission configuration is shown in table 1. 
Table 1: General E-UTRA CA spectrum emission mask

	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	39.8
MHz
	Measurement bandwidth

	( 0-1
	-24
	30 kHz

	( 1-5
	-10
	1 MHz

	( 5-29.9
	-13
	1 MHz

	( 29.9-30
	-13
	1 MHz

	( 30-34.85
	-13
	1 MHz

	( 34.85-34.9
	-13
	1 MHz

	( 34.9-35
	-13
	1 MHz

	( 35-39.8
	-13
	1 MHz

	( 39.8-39.85
	-25
	1 MHz

	( 39.85-44.8
	-25
	1 MHz


The following ACLR limits were used.

· UTRAACLR1 = 33dBc
· UTRAACLR2 = 36dBc
· CA E-UTRAACRL = 30dBc
Spurious emissions limit was -30dBm with 1MHz measurement bandwidth.
Simulation assumptions were as follows:

· PA operating point: with fully allocated REL-8 100RB QPSK signal UTRAACLR1 = 33 dBc with Pout = 22 dBm.
· Modulator IQ – image = 25 dB

· Modulator carrier leakage = 25 dBc

· Modulator C_IM3 = 60 dBc

When setting the PA operating point it was checked that all ACLR values are passing the requirements.

2.2 Simulation results
The simulation results showing the gating factors for multicluster transmission in 100+100RB contiguously aggregated carriers are shown in Figures 1-3.
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Figure 1: 100+100RB multicluster gating factors, PA1
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Figure 2: 100+100RB multicluster gating factors, PA2
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Figure 3: 100+100RB multicluster gating factors, PA3

It can be seen in Figures 1-3 that spurious emissions limit is the gating factor requiring highest MPR with small allocation ratios. With all PA models 5.5 dB MPR is enough to satisfy all other requirements except spurious emission requirement. Therefore we propose that the definition of MPR used in [1] is modified so that 5.5 dB MPR limit is used for multicluster allocations when fifth order intermodulation is contained within OOB region. Therefore the MPR definition would be as follows:
MPR = CEIL {MA, 0.5}

where MA is defined as follows 

MA = 
8.2


; 0 ≤ A < 0.025









9.2 - 40A 

; 0.025
≤ A < 0.05









8 – 16A


; 0.05
≤ A < 0.25








4.83 – 3.33A

; 0.25  ≤ A ≤ 0.4,

3.83 – 0.83A

; 0.4  ≤ A ≤ 1,

and 








A = NRB_alloc / NRB_agg.
If the multi-cluster allocation is such that
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the allowed Maximum Power Reduction (MPR) for the maximum output power in table 6.2.2A-1, is specified as follows

MPR = CEIL {min(MA, 5.5), 0.5}.
3.  Conclusion

In this contribution we provided our simulation results considering the previously proposed method of reducing excess MPR with multicluster transmission in contiguously aggregated carriers. 
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