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1. Introduction
This contribution studies the MPR required for some of the single carrier multi-cluster NS values. We also discuss some attributes of the PA models used in RAN4 and new higher efficiency PAs that are being developed.
2. Discussion
2.1 Simulation campaign
The allocation ratio is used to determine the MPR for carrier aggregation multi cluster transmission. The same method is used here define MPR for multi cluster transmission in single component carrier.
16-QAM modulation was used in the simulations and two clusters per component carrier were used. Simulations were carried out using a single power amplifier model..
Simulation assumptions were as follows:

· PA operating point: UTRAACLR1 = 33 dBc with Pout = 22 dBm

· Modulator IQ – image = 25 dB

· Modulator carrier leakage = 25 dBc

· Modulator C_IM3 = 60 dBc

2.2 NS-01 
During simulations backoff was added so that finally all SEM, ACLR, and spurious emissions requirements were fulfilled. Table 1 shows the general E-UTRA SEM mask requirements. 
Table 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


	UTRA-ACLR1
	33 dBc

	UTRA-ACLR2
	36 dBc

	E-UTRA-ACLR
	30 dBc


ACLR limits are the same for all simulations and were defined as shown in Table 2.
Table 2: ACLR requirements

With NS-01 spurious emissions limits are differ according to the used frequency band. The limits are shown in Table 3.

Table 3: Spurious Emissions Limits
	Frequency Range
	Maximum Level
	Measurement Bandwidth

	1GHz – 12.75GHz
	-30dBm
	1MHz


Figure 1 shows the results from the NS-01 simulations.
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Figure 1: 10 and 20 MHz Single CC Multi-Cluster NS-01
2.3 NS-03
NS-03 SEM mask is more stringent than the NS-01 SEM mask.
Table 4: NS-03 SEM
	
	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
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.5-2.8
	-25
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.8-5
	
	-13
	-13
	-13
	-13
	-13
	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


Figure 2 shows the results from the NS-03 simulations.
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Figure 2: 10 and 20 MHz Single CC NS-03

2.4 NS-04
The NS-04 SEM mask is significantly stricter than NS-01 as shown in Table 5.

Table 5: NS-04 SEM 
	
	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
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.5-2.8
	-25
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.8-5.5
	
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 5.5-6
	
	-25
	-25
	-25
	-25
	-25
	1 MHz

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

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

	( 15-20
	
	
	
	
	-25
	-25
	1 MHz

	( 20-25
	
	
	
	
	
	-25
	1 MHz


Figure 3 shows the results from the NS-04 simulations. 
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Figure 3: 10 and 20 MHz Single CC NS-04

2.6 NS-06

NS-06 spectrum emissions mask is shown in Table 6.

Table 6: NS-06 SEM 

	
	Spectrum emission limit (dBm)/ Channel bandwidth  

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	Measurement bandwidth

	( 0-0.1
	-13
	-13
	-15 
	-18 
	30 kHz 

	( 0.1-1
	-13
	-13
	-13
	-13
	100 kHz

	( 1-2.5
	-13
	-13
	-13
	-13
	1 MHz

	( 2.5-2.8
	-25
	-13
	-13
	-13
	1 MHz

	( 2.8-5
	
	-13
	-13
	-13
	1 MHz

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

	( 6-10
	
	
	-25
	-13
	1 MHz

	( 10-15
	
	
	
	-25
	1 MHz


Compared to NS-01 the mask is stricter near band edge.

Figure 4 shoes the results from the NS-06 simulations.
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Figure 4: 10 MHz Single CC NS-06

3. PA Models
We propose to re-evaluate the PA models used to assess the backoff requirements to meet ACLR, spectrum emission masks, and spurious emission requirements to take into account anticipated performance of next-generation high-efficiency PAs as was suggested in [3].  We anticipate these PA’s will be highly attractive to handset manufacturers, operators, and end-users due to the power savings afforded.  

Due to the expected demand for high efficiency PA’s for applications which are sensitive to power consumption, we believe that the 3GPP specifications should allow for their use.  However, our initial investigations indicate that the linearity of these higher efficiency PA’s does not increase as the power is reduced in the same way that conventional PA’s do.  As a result, the required MPR derived from conventional models may not be sufficient to enable the use of the newer PA’s.  

We also would like to note that MPR and A-MPR are maximum allowed power backoff reductions so that for applications where power savings is less critical, conventional PA’s can still be used and can use less backoff than is allowed by the MPR/A-MPR specifications.

4. Conclusion

In this contribution we have provided our initial simulation results for required MPR and A-MPR for multi cluster transmission on a single carrier. These results are quite in line with results for the corresponding cases in [1].
We propose to re-evaluate the PA models used to assess the backoff requirements to meet ACLR, spectrum emission masks, and spurious emission requirements to take into account anticipated performance of next-generation high-efficiency PAs.

5. References
[1] - R4-114665, Nokia Corporation, MPR and A-MPR for multi-cluster allocation in single carrier transmission

[2] - R4-122151, LG Electronics, Nokia, Fujitsu, NTT DoCoMo ; Way forward on the MPR/A-MPR for multi-clustered simultaneous transmission in single CC in Rel-11
[3] – R4-120775, Motorola Mobility,  Band 26 A-MPR Tables for Protection of Adjacent Services
3GPP


