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1 Introduction
The allowed UE power reduction (MPR) to satisfy E-UTRA and UTRA ACLR1 requirements was discussed at length RAN4#44bis. Two proposals were discussed, one of which was based on a scalable RB allocation with the channel bandwidth in terms of 8 RB, whereas the other was not based on a scalable bandwidth. A summary of the discussions can be found in [1].

This contribution contains a text proposal for MPR based on a transmission allocation that does not scale with bandwidth, and for A-MPR with numbers based on measurements. 
2 MPR and A-MPR results
2.1 MPR
Measured and simulated results in [2,3] indicate that the transmission configuration for a certain MPR does not scale with bandwidth. If scalability is used, an increased PA power consumption at maximum power will be required in order to fulfill the unwanted emission requirements. 

The simulated results in [2] yield the transmission configuration in Table 1 below. The measured results shown in [2] would allow a somewhat bigger RB allocation if referred to a CM = 1 UTRA reference power level, but simulated results chosen to avoid problem with the reference level. 
Table 1: allowed MPR according to simulations in [2].

	Modulation
	Channel bandwidth / Transmission bandwidth configuration [RB]
	MPR (dB)

	
	1.4 MHz
	1.6 MHz
	3 MHz
	3.2 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz
	

	QPSK
	-
	> [TBD]
	> [TBD]
	> [TBD]
	> 8 
	> 12
	> TBD
	> 18 
	≤ 1

	16 QAM
	≤ [TBD]
	≤ [TBD]
	≤ [TBD]
	≤ [TBD]
	≤ 10 
	≤ 14
	≤ TBD
	≤ 22
	≤ 1

	16QAM
	
	
	
	
	> 10
	> 14
	> TBD
	> 22
	≤ 2


2.2 A-MPR
Measurements of A-MPR for different network signaling values are presented below.
2.2.1 NS_02

The additional required power reduction required to meet UTRAACLR2bis = 43dB as compared to UTRAACLR1 = 33dB is summarized in the following table. Full RB allocation was used for all cases. Results are shown for Bands 1 and 8, where the latter has been included to show a below 1 GHz band (the additional requirement is relevant for Bands 1, 6, 9, 10 and 11) 

Table 2: required A-MPR for NS_02.
	A-MPR [dB]
	5MHz, QPSK
	5MHz 16QAM
	10MHz QPSK
	10MHz 16QAM

	Band 1 PA
	<0
	<0
	1.7
	1.6

	Band 8 PA
	<0
	<0
	1.3
	1.2


The results suggest a 2 dB A-MPR for NS_02 for both QPSK and 16QAM.
3 Proposal
Text proposals for section 6.1 and 6.2 are included below. For the nominal output power for Power Class 3 it is proposed to retain square brackets around the tolerance for all bands (FFS). 
The allowed MPR is based on Table 1 above, but with the same switching points for both modulation formats (that is, 16QAM RB split the same as that required for QPSK) to make the specification simpler. The value for 15 MHz is an estimate. The transmission (RB) configuration for the definition of the power class is changed accordingly (Table 6.2.2.2).   
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6.1
General
Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single transmit antenna. For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed. 
6.2
Transmit power

6.2.1
Maximum Output Power (MOP) 
The Maximum Output Power (MOP) defined in Table 6.2.1.1 is the broadband transmit power of the UE, i.e. the power in [a bandwidth of at least (1+x) times] the channel bandwidth (clause 5.2) for all transmit bandwidth configurations (resource blocks).
Table 6.2.1.1: Maximum Output Power (MOP)

	Class 
	Power              (dBm)
	Tolerance           (dB)

	1
	[+30]
	

	2
	[+27]
	

	3
	+23
	[±2 dB]

	4
	[+21]
	


6.2.2
 UE Power class
The following Power Classes defines the nominal maximum output power. The nominal power is defined as the broadband transmit power of the UE, i.e. the power in [a bandwidth of at least (1+x) times] the channel bandwidth (clause 5.2) of the radio access mode. The period of measurement shall be at least one [timeslot/ frame/TTI]. 

Table 6.2.2.1: UE Power Class

	E-UTRA Band
	Class 1 (dBm)
	Tol. (dB)
	Class 2 (dBm)
	Tol.   (dB)
	Class 3 (dBm)
	Tol.     (dB)
	Class 4 (dBm)
	Tol.    (dB)

	1
	
	
	
	
	23
	[+/-2]
	
	

	2
	
	
	
	
	[23]
	[+/-2]
	
	

	3
	
	
	
	
	[23]
	[+/-2]
	
	

	4
	
	
	
	
	[23]
	[+/-2]
	
	

	5
	
	
	
	
	[23]
	[+/-2]
	
	

	6
	
	
	
	
	[23]
	[+/-2]
	
	

	7
	
	
	
	
	[23]
	[+/-2]
	
	

	8
	
	
	
	
	[23]
	[+/-2]
	
	

	9
	
	
	
	
	[23]
	[+/-2]
	
	

	10
	
	
	
	
	[23]
	[+/-2]
	
	

	11
	
	
	
	
	[23]
	[+/-2]
	
	

	12
	
	
	
	
	[23]
	[+/-2]
	
	

	13
	
	
	
	
	[23]
	[+/-2]
	
	

	14
	
	
	
	
	[23]
	[+/-2]
	
	

	...
	
	
	
	
	
	
	
	

	33
	
	
	
	
	[23]
	[+/-2]
	
	

	34
	
	
	
	
	[23]
	[+/-2]
	
	

	35
	
	
	
	
	[23]
	[+/-2]
	
	

	36
	
	
	
	
	[23]
	[+/-2]
	
	

	37
	
	
	
	
	[23]
	[+/-2]
	
	

	38
	
	
	
	
	[23]
	[+/-2]
	
	


The transmission bandwidth configuration (resource blocks) for the maximum output power specified in Table 6.2.2.1 is defined in Table 6.2.2.2 below for QPSK modulation.
Table 6.2.2.2: UE Power Class / channel bandwidth / transmission configuration
	UE   Power Class
	Channel bandwidth / Transmission bandwidth configuration [RB]

	
	1.4 MHz
	1.6 MHz
	3 MHz
	3.2 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	≤ TBD
	≤ TBD
	≤ TBD
	≤ TBD
	≤ 8 
	≤ 12
	≤ [16]
	≤ 18

	4
	
	
	
	
	
	
	
	


6.2.3
Maximum Power Reduction (MPR)
For UE Power Class 3, the allowed Maximum Power Reduction (MPR) for the nominal maximum output power in 6.2.2.1 due to higher order modulation and transmit bandwidth configuration (resource blocks) is specified in Table 6.2.3.1. The number of RB identified in Table 6.2.3.1 is based on meeting the ACLR1 requirements for E-UTRA and UTRA as specified in Clause 6.6.2.2.
Table 6.2.3.1:  Maximum Power Reduction (MPR) for PC 3
	Modulation
	Channel bandwidth / Transmission bandwidth configuration [RB]
	MPR (dB)

	
	1.4 MHz
	1.6 MHz
	3 MHz
	3.2 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz
	

	QPSK
	-
	> [TBD]
	> [TBD]
	> [TBD]
	> 8 
	> 12
	> [16]
	> 18
	≤ 1

	16 QAM
	≤ [TBD]
	≤ [TBD]
	≤ [TBD]
	≤ [TBD]
	≤ 8 
	≤ 12
	≤ [16]
	≤ 18
	≤ 1

	16 QAM
	> [TBD]
	> [TBD]
	> [TBD]
	> [TBD]
	> 8 
	> 12
	> [16]
	> 18
	≤ 2


6.2.4
Additional Maximum Power Reduction (A-MPR)
“Additional spectrum emission” requirements are signalled by the network to indicate that the UE shall meet an “additional spectrum emission” requirement in a specific deployment scenario. To meet these additional spectrum emission requirements the concept of A-MPR is introduced. 
For UE Power Class 3 the specific requirements and identified sub-clauses are specified in table 6.2.4.1 along with the proposed allowed A-MPR values that may be needed to meet these requirements. The allowed A-MPR values specified below are in addition to the allowed MPR requirements specified in clause 6.2.3.
Table 6.2.4.1: Additional Spectrum Emission requirements and allowed Additional Maximum Power Reduction (A-MPR) for PC 3
	Network Signalling value
	Requirement (sub-clause)
	Transmission bandwidth (RB)
	A-MPR (dB)
	Description

	
	
	
	
	Comment
	E-UTRA Band
	Channel bandwidth (MHz

	NS_01
	-
	-
	0
	No Additional requirement
	-
	-

	NS_02
	6.6.2.2.1
	>[30]
	≤ 2
	UTRAACLR2bis  value
	1, 6, 9,10,11
	10

	NS_03
	6.6.2.1.2
	>[5] 
	
	FCC Part 22
	2, 4,10
	3

	
	6.6.2.1.2
	>[5]
	
	FCC Part 22
	2, 4,10
	5

	
	6.6.2.1.2
	>[7]
	
	FCC Part 22
	2, 4,10
	10

	
	6.6.2.1.2
	TBD
	
	FCC Part 22
	2, 4,10
	15

	
	6.6.2.1.2
	TBD
	
	FCC Part 22
	2, 4,10
	20

	NS_04
	6.6.2.1.2.3
	>[30]
	
	5MHz channel OOB 
	1,3,7,8
	10

	
	6.6.3.2.1
	
	
	5 MHz spurious 
	
	

	NS_05
	6.6.2.1.2.2
	TBD
	
	FCC Part 27
	TBD
	TBD

	NS_06
	6.6.3.2.3
	>[60] 
	≤ 1
	PHS Protection
	1
	15

	
	6.6.3.2.3
	>[60]
	≤ 2
	PHS Protection
	1
	20

	
	
	
	
	
	
	


Note:
0 ≤ A-MPR ≤ [3],
