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1. Introduction
In this contribution we present simulations for non-contiguous allocations (aka “Multi-Cluster”) for single CC MPR.
2. Discussion
2.1 Simulation Conditions
For this case the general conditions were used to compute the MPR. The table below shows the General Spectrum emissions minimum requirement.  
Table 6.6.2.1.1-1: General E-UTRA spectrum emission mask 

	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-10
	-13
	-15 
	-18
	-20
	-21
	30 kHz 

	( 1-2.5
	-10
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.5-2.8
	-25
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.8-5
	
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 5-6
	
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	-13 
	-13 
	1 MHz

	( 10-15
	
	
	
	-25
	-13 
	-13 
	1 MHz

	( 15-20
	
	
	
	
	-25 
	-13 
	1 MHz

	( 20-25
	
	
	
	
	
	-25 
	1 MHz


These simulations were done with 10, 15 and 20 MHz 2  cluster waveforms. 16QAM modulation was used since it has been found to be the most restrictive waveform for emissions in previous studies.
Spurious emissions limit was -30dBm with 1MHz measurement bandwidth.
The following ACLR limits were used.

· UTRAACLR1 = 33dB

· UTRAACLR2 = 36dB

· E-UTRAACRL = 30dB
Simulation conditions were:

· 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
· PA model type – Envelope Tracking PA
2.2 General MPR Table for Non-contiguous Allocation in single CC
Figure 1 shows the MPR simulated for about 80,000 waveforms. The tentative MPR mask is shown in solid blue, with a mask that would encompass all the cases shown as a dashed blue line.
                        [image: image1.emf]
Figure 1: Required backoff with 100RB 16QAM
For the modified mask the MPR equation would be as shown below.
----------------------------------------------------------------------------------------------------------------------------------------------

For transmissions with non-contiguous resource allocation in single component carrier, the allowed Maximum Power Reduction (MPR) for the maximum output power in table 6.2.2A-1, is specified as follows

MPR = CEIL {MA, 0.5}

Where MA is defined as follows

MA  =  9.6,






; 0< A ≤0.35

              14.84 – 14.98 A,
       ; 0.35 < A ≤ 0.77








                         3.31,


       

;  0.77 < A ≤ 1.0

Where 


A = NRB_alloc / NRB_agg.


CEIL{MA, 0.5} means rounding upwards to closest 0.5dB, i.e. MPR∈[3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5  8.0 8.5 9.0 9.5 10.0]
2.2 Method to reduce MPR based on IM reach considerations
In recent RAN4 meetings there has been discussion and study in order to reduce the MPR required by predicting the intermod locations from the RB configuration and applying different rules accordingly[1,2]. The spirit of this approach is considered here with the goal of reducing the MPR in those cases.
In simulation studies, two characteristics of RB configurations were found to be significant. One category included waveforms with 3rd order intermod products that fell into the UTRA ACLR2 frequency range. The other was waveforms with the 5th order intermod products falling into the outermost part of the SEM, where the emissions requirement is -25dBm/MHz (usually the outermost 5MHz region of the SEM).  The offsets below are defined from center of the channel:
SEM5 = 1.5*(Channel bandwidth)
UTRA2 = (Channel bandwidth)/2 + BWUTRA
∆𝐼𝑀5=max(|𝐹𝑐 − (3∗𝐹𝑎𝑙𝑙𝑜𝑐_𝑙𝑜𝑤 − 2∗𝐹𝑎𝑙𝑙𝑜𝑐_ℎ𝑖𝑔ℎ)|,|𝐹𝑐 − (3∗𝐹𝑎𝑙𝑙𝑜𝑐_ℎ𝑖𝑔ℎ  − 2∗𝐹𝑎𝑙𝑙𝑜𝑐_𝑙𝑜𝑤)|)
∆𝐼𝑀3=max(|𝐹𝑐 − (2∗𝐹𝑎𝑙𝑙𝑜𝑐_𝑙𝑜𝑤 − 𝐹𝑎𝑙𝑙𝑜𝑐_ℎ𝑖𝑔ℎ)|,|𝐹𝑐 − (2∗𝐹𝑎𝑙𝑙𝑜𝑐_ℎ𝑖𝑔ℎ − 𝐹𝑎𝑙𝑙𝑜𝑐_𝑙𝑜𝑤)|)
A number of the worst offending waveforms were selected from those shown in Figure 1 above. These were simulated, and the added conditions for 3rd and 5th order were taken into consideration. 
First, we took a look at directly applying the approach offered in [2], in which we analyzed the waveforms for which the 5rd order IMs did not extend to the -25dBm/MHz SEM region:
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Figure 2: Required Backoff For The Worst Waveforms Considering the Position of 5th Intermods only
Observation 1:  For non-contiguous allocations (aka “Multi-cluster” ) within 1CC, focusing on the reach of 5th order intermod only does not significantly reduce the required MPR from the general MPR table

Next, we add consideration for the reach of 3rd order IMs in addition to 5th order IMs, specifically, looking at waveforms whose IM3 product does not reach the UTRA2 ACLR region:
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Figure 3: Required Backoff For The Worst Waveforms Considering the Position of 3rd and 5th Intermods

Observation 2:  For non-contiguous allocations (aka “Multi-cluster” ) within 1CC, focusing on the reach of 3rd and 5th order intermods has the desired effect of reducing MPR.  Specifically, in the simulation result, we find that if the 3rd order IMs do not reach UTRA2 ACLR, and 5th order IMs do not reach the -25dBm/MHz SEM region, then an MPR= 4dB appears sufficent.
3. Conclusions
In this contribution we present simulations for non-contiguous allocation within single CC for MPR. We show that applying conditions whereby computing the position of the 3rd order and 5th order intermods and avioding key sensitive emissions regions of UTRA2 ACLR and -25dBm/MHz SEM region respectively, the MPR can be reduced to 4 dB.
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