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1. Introduction

The emission requirement for CA_41C was updated in [1] to reflect the most recent FCC rules.  However, the A-MPR table was not updated accordingly.  This contribution studies the impact of the updated emission requirement on the A-MPR for CA_41C.  The conclusion is that the existing CA_NS_04 can still apply despite the updated requirement.

2. Discussion

The emission requirement for CA_41C was updated according to the most recent FCC rules in [1].  This requirement, signaled by CA_NS_04 consists of a SEM mask as well as an additional spurious emission requirement.  The SEM mask is slightly relaxed by offering a -10 dBm/MHz range from 1 to 5 MHz offset as well as extending the -13 dBm/MHz range compared to the older version of the mask.  
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However, an additional spurious emission requirement has also been imposed that was not present previously.  

Table 6.6.3.3A.8-1: Additional requirements 

	Frequency band

(MHz)
	Spectrum emission limit (dBm)
	Measurement bandwidth 

	2490.5 ≤ f < 2495
	-13
	1 MHz

	0 < f < 2490.5
	-25
	1 MHz


This additional requirement primarily impacts channels located in the lower frequency range of Band 41.
The existing CA_NS_04 A-MPR is shown below

Table 6.2.4A.4-1: Contigous Allocation A-MPR for CA_NS_04

	CA Bandwidth Class C
	RBStart
	LCRB [RBs]
	RBstart + LCRB [RBs]
	A-MPR for QPSK [dB]
	A-MPR for 16 QAM, 64 QAM and 256 QAM [dB]

	50RB / 100 RB
	0 – 44 and 105 – 149
	>0
	N/A
	≤4dB
	≤4dB

	
	45 – 104
	N/A
	>105
	≤3dB
	≤4dB

	75 RB / 75 RB
	0 – 44 and 105 – 149
	>0
	N/A
	≤4dB
	≤4dB

	
	45 – 104
	N/A
	>105
	≤4dB
	≤4dB

	100 RB / 75 RB
	0 – 49 and 125 – 174
	>0
	N/A
	≤4dB
	≤4dB

	
	50 - 124
	N/A
	>125
	≤3dB
	≤4dB

	100 RB / 100 RB
	0 – 59 and 140 – 199
	>0
	N/A
	≤3dB
	≤4dB

	
	60– 139
	N/A
	>140
	≤3dB
	≤4dB

	NOTE 1:
RBstart indicates the lowest RB index of transmitted resource blocks

NOTE 2:
LCRB is the length of a contiguous resource block allocation

NOTE 3:
For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot basis

NOTE 4:
For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for both slots in the subframe


If the UE is configured to CA_41C or any uplink inter-band CA configuration containing CA_41C and it receives IE CA_NS_04 the allowed maximum output power reduction applied to transmissions on two serving cells assigned to Band 41 with non-contiguous resource allocation is defined as follows

A-MPR = CEIL {MA, 0.5}

Where MA is defined as follows 
MA 
= 
10.5,
 



0≤ A < 0.05

= -50.0A + 13.00,

0.05≤ A < 0.15

= -4.0A + 6.10, 


0.15≤ A < 0.40

= -0.83A + 4.83,

0.40 ≤ A ≤ 1

Where A = NRB_alloc / NRB_agg.

2.1. Simulation results
A simulation study was conducted to determine if the A-MPR associated with CA_NS_04 required modification based on these changes to the emission requirements.  Simulations were run with both contiguous and non-contiguous allocations at a low channel frequency and at a high channel frequency.  It is anticipated that since the SEM is relaxed that for high channel frequencies, the existing A-MPR will be sufficient to meet the emission requirement.  In fact, it may be possible to slightly reduce the existing A-MPR for high channel frequencies, but we do not propose to do so to minimize changes to the specification.  For low frequency channels, it remains to verify that the existing A-MPR is sufficient to meet the additional spurious emission requirement.  
For contiguous allocations, the familiar L_CRB vs. RBstart A-MPR triangle is divided into various regions corresponding to the A-MPR format for CA_NS_04.  This is shown below in Figure 1.
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Figure 1.  Regions for A-MPR specification

The maximum A-MPR simulated for each region is summarized below, both for low frequency and high frequency channels
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It can be observed that the existing A-MPR table is sufficient to enable the UE to meet the updated emission requirement for CA_NS_04 with contiguous allocations.  One amendment is required to be made, however, to include the 5+20 MHz and 20+5 MHz channel combinations.

	CA Bandwidth Class C
	RBStart
	LCRB [RBs]
	RBstart + LCRB [RBs]
	A-MPR for QPSK [dB]
	A-MPR for 16 QAM, 64 QAM and 256 QAM [dB]

	25 RB / 100 RB
	0 – 34 and 90 – 124
	>0
	N/A
	≤3dB
	≤3.5dB

	
	35 – 89
	N/A
	>90
	≤1dB
	≤2.5dB


For non-contiguous allocations, the following plots summarize the simulation results.  It can be seen that the existing non-contiguous A-MPR formulation is marginal for low allocation ratios in the lower frequency channels.  It is therefore recommended to modify the A-MPR formulation by 0.5 dB to accommodate.
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The A-MPR formulation then becomes

A-MPR = CEIL {MA, 0.5}

Where MA is defined as follows 
MA 
= 
11.0,
 



0≤ A < 0.05

= -55A + 13.75,


0.05≤ A < 0.15

= -4.0A + 6.10, 


0.15≤ A < 0.40

= -0.83A + 4.83,


0.40 ≤ A ≤ 1

Where A = NRB_alloc / NRB_agg.

3. Conclusion

Due to an update in the emission requirements for CA_41C associated with CA_NS_04, the A-MPR for UE power class 3 has been restudied.  Power class 2 A-MPR already reflects the updated requirement.  It was found that for contiguous allocations, the existing A-MPR can be reused.  However, an additional entry is needed to support 5+20 MHz and 20+5 MHz channel combinations.  For non-contiguous allocations, a slight adjustment to the A-MPR formulation is required.  A CR to implement these changes is available in [2].  The changes are sufficiently subtle that it is not expected to impact network scheduling and therefore it is not proposed to assign an A-MPR versioning bit to this change.
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