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1 Introduction
MPR is required to meet the coexistence requirements between Band 7 and Band 38 [2]. This paper presents the simulation results for the required MPR for Band 38 UE. Text proposal for [3] are included for approval.
2 Simulation Results
The coexistence requirements between Band 7 and Band 38 are specified in Table 1. To meet the requirements, the required MPR values are much larger than the general SEM requirements.
Table 1: Additional emission requirements
	E-UTRA  Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)


	CA_38C
	E-UTRA Band 1,3, 8, 20, 22, 33, 34, 42, 43
	FDL_low 
	-
	FDL_high
	-50
	1

 

	
	Frequency range
	2620
	-
	2645
	-15.5
	5

	
	Frequency range
	2645
	-
	2690
	-40
	1


2.1 Simulation results for contiguous RB allocations
Simulation Assumptions: 

1. PA nonlinearity for 20MHz+20MHz is calibrated as UTRA/ACLR@33dBc for 20MHz channel bandwidth @22dBm with full RB allocation. PA nonlinearity for 15MHz+15MHz is calibrated as UTRA/ACLR@33dBc for 15MHz channel bandwidth @22dBm with full RB allocation. 

The tuning step for UE output power is 1dB.
2. The I/Q modulator is calibrated following the generic RAN4 assumptions:

LO leakage @ 25dBc

Image leakage @ 25dBc

Counter IM3 @ 60dBc
Simulation Results:
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Figure 1: QPSK transmission for 20MHz+20MHz
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Figure 2: QAM16 transmission for 20MHz+20MHz
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Figure 3: QPSK transmission for 15MHz+15MHz 
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Figure 4: QAM16 transmission for 15MHz+15MHz
Based on the simulation results, the A-MPR requirements for contiguously allocated for CA_38C are given in Table 2 below. 
Table 2: Contiguous allocation A-MPR for CA_38C

	CA_38C
	RB_Start
	L_CRB [RBs]
	RB_start1 +  L_CRB2 [RBs]
	A-MPR for QPSK [dB]
	A-MPR for 16QAM  [dB]

	75 RB / 75 RB
	0 – 24
	>78
	n/a
	≤3dB
	≤4dB

	
	25 – 102
	
	>103
	≤3dB
	≤3dB

	
	103 – 149
	n/a
	n/a
	≤1dB
	≤2dB

	100 RB / 100 RB
	0 – 47
	>92
	n/a
	≤4dB
	≤4dB

	
	48 – 139
	
	>140
	≤3dB
	≤3dB

	
	140 – 185
	n/a
	n/a
	≤4dB
	≤5dB

	
	60– 139
	n/a
	n/a
	≤6dB
	≤7dB

	Note
1                 RB_start indicates the lowest RB index of transmitted resource blocks
2                 L_CRB is the length of a contiguous resource block allocation

3                For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per  slot basis
4                For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for both slots in the subframe


2.2 Simulation results for cluster RB allocations

Simulation Assumptions: 

1. PA nonlinearity for 20MHz+20MHz is calibrated as UTRA/ACLR@33dBc for 20MHz channel bandwidth @22dBm with full RB allocation. PA nonlinearity for 15MHz+15MHz is calibrated as UTRA/ACLR@33dBc for 15MHz channel bandwidth @22dBm with full RB allocation. 

The tuning step for UE output power is 0.5dB.
2. The I/Q modulator is calibrated following the generic RAN4 assumptions:

LO leakage @ 25dBc

Image leakage @ 25dBc

Counter IM3 @ 60dBc
Simulation Results:
Figure 5 is a simple comparison of the cluster transmission for 15MHz+15MHz and 20MHz+20MHz. The key difference is the IMD3 products for 20MHz+20MHz fall into the frequency zone governed by the -40dBm/MHz requirements, while the IMD3 products for 15MHz+15MHz is governed by the -15.5dBm/5MHz requirements. The A-MPR values required for 20MHz+20MHz are much higher than 15MHz+15MHz.
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Figure 5: A comparison of cluster transmission for 20MHz+20MHz and 15MHz+15MHz
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A-MPR for 15MHz+15MHz cluster transmission


Figure 6: A-MPR required for 15MHz+15MHz
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A-MPR for 20MHz+20MHz cluster transmission


Figure 7: A-MPR required for 20MHz+20MHz
Based on the simulation results, the A-MPR values for 15MHz+15MHz are proposed below:
Table 3: A-MPR for cluster transmission for 75RB / 75RB for CA_38C
	Allocation Ratio: A
	A-MPR (dB)

	0 < A ≤ 0.0134
	8

	0.0134 < A ≤ 0.04
	7

	0.04 < A ≤ 0.0667
	6

	0.0667 < A ≤ 0.1067
	5

	0.1067 < A ≤ 0.3734
	4

	0.3734 < A ≤ 1
	3


The A-MPR values for 20MHz+20MHz are proposed below:
Table 4: A-MPR for cluster transmission for 100RB /100 RB for CA_38C
	Allocation Ratio: A
	A-MPR (dB)

	0 < A ≤ 0.03
	14

	0.03 < A ≤ 0.07
	13

	0.07 < A ≤ 0.14
	12

	0.14 < A ≤ 0.23
	11

	0.23 < A ≤ 0.32
	10

	0.32 < A ≤ 0.39
	9

	0.39 < A ≤ 0.46
	8.5

	0.46 < A ≤ 0.53
	7.5

	0.53 < A ≤ 0.6
	6.5

	0.6 < A ≤ 0.72
	5.5

	0.72 < A ≤ 1
	4.5


Where A = NRB_alloc / NRB_agg.
3 Conclusion
In this paper, the A-MPR values for CA_38C are proposed. 

Text proposals for [3] are attached for approval.
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6.3

UE MPR for modulation and CA bandwidth combinations

For UE MPR due to modulation and CA bandwidth combinations, the requirements specified in subclause 6.2.3A in TS36.101 v11.1.0 applied for CA_38C.
6.4

UE A-MPR for coexistence with adjacent band

6.4.1
Coexistence requirements with Band 7 for contiguous CA
For CA Bandwidth Class C in Band 38, emission shall not exceed the levels specified in Table 6.4.1-1 for coexistence with protected bands.
Table 6.4.1-1: Emission requirements
	E-UTRA  Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)


	CA_38C
	E-UTRA Band 1,3, 8, 20, 22, 33, 34, 42, 43
	FDL_low 
	-
	FDL_high
	-50
	1

 

	
	Frequency range
	2620
	-
	2645
	-15.5
	5

	
	Frequency range
	2645
	-
	2690
	-40
	1


The mechanism to meet the emission level specified in Table 6.4.1-1 is to define CA_NS signaling and the corresponding A-MPR table.
6.4.2
 A-MPR

Based on the simulation results, the A-MPR requirements for contiguously allocated CA_38C are given in Table 6.4.2-1.
Table 6.4.2-1: Contiguous allocation A-MPR for CA_38C
	CA_38C
	RB_Start
	L_CRB [RBs]
	RB_start1 +  L_CRB2 [RBs]
	A-MPR for QPSK [dB]
	A-MPR for 16QAM  [dB]

	75 RB / 75 RB
	0 – 24
	>78
	n/a
	≤3dB
	≤4dB

	
	25 – 102
	
	>103
	≤3dB
	≤3dB

	
	103 – 149
	n/a
	n/a
	≤1dB
	≤2dB

	100 RB / 100 RB
	0 – 47
	>92
	n/a
	≤4dB
	≤4dB

	
	48 – 139
	
	>140
	≤3dB
	≤3dB

	
	140 – 185
	n/a
	n/a
	≤4dB
	≤5dB

	
	60– 139
	n/a
	n/a
	≤6dB
	≤7dB

	Note
1                 RB_start indicates the lowest RB index of transmitted resource blocks
2                 L_CRB is the length of a contiguous resource block allocation

3                For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per  slot basis
4                For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for both slots in the subframe


The allowed maximum output power reduction applied to transmissions on the PCell and the SCell due to multi-cluster transmission is defined in Table 6.4.2-2 and Table 6.4.2-3.

Table 6.4.2-2: A-MPR for cluster transmission for 75RB / 75RB for CA_38C
	Allocation Ratio: A
	A-MPR (dB)

	0 < A ≤ 0.0134
	8

	0.0134 < A ≤ 0.04
	7

	0.04 < A ≤ 0.0667
	6

	0.0667 < A ≤ 0.1067
	5

	0.1067 < A ≤ 0.3734
	4

	0.3734 < A ≤ 1
	3


Table 6.4.2-3: A-MPR for cluster transmission for 100RB /100 RB for CA_38C
	Allocation Ratio: A
	A-MPR (dB)

	0 < A ≤ 0.03
	14

	0.03 < A ≤ 0.07
	13

	0.07 < A ≤ 0.14
	12

	0.14 < A ≤ 0.23
	11

	0.23 < A ≤ 0.32
	10

	0.32 < A ≤ 0.39
	9

	0.39 < A ≤ 0.46
	8.5

	0.46 < A ≤ 0.53
	7.5

	0.53 < A ≤ 0.6
	6.5

	0.6 < A ≤ 0.72
	5.5

	0.72 < A ≤ 1
	4.5


Where A = NRB_alloc / NRB_agg.
<Next section>

A.3
Simulation results for contiguous RB allocations

Simulation Assumptions: 

1. PA nonlinearity for 20MHz+20MHz is calibrated as UTRA/ACLR@33dBc for 20MHz channel bandwidth @22dBm with full RB allocation. PA nonlinearity for 15MHz+15MHz is calibrated as UTRA/ACLR@33dBc for 15MHz channel bandwidth @22dBm with full RB allocation. 

The tuning step for UE output power is 0.5dB.
2. The I/Q modulator is calibrated following the generic RAN4 assumptions:

LO leakage @ 25dBc

Image leakage @ 25dBc

Counter IM3 @ 60dBc
Simulation Results:
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Figure A.3-1: QPSK transmission for 20MHz+20MHz
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Figure A.3-2: QAM16 transmission for 20MHz+20MHz
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Figure A.3-3: QPSK transmission for 15MHz+15MHz 
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Figure A.3-4: QAM16 transmission for 15MHz+15MHz
<Next section>
A.4 Simulation results for cluster RB allocations

Simulation Assumptions: 

1. PA nonlinearity for 20MHz+20MHz is calibrated as UTRA/ACLR@33dBc for 20MHz channel bandwidth @22dBm with full RB allocation. PA nonlinearity for 15MHz+15MHz is calibrated as UTRA/ACLR@33dBc for 15MHz channel bandwidth @22dBm with full RB allocation. 

The tuning step for UE output power is 0.5dB.
2. The I/Q modulator is calibrated following the generic RAN4 assumptions:

LO leakage @ 25dBc

Image leakage @ 25dBc

Counter IM3 @ 60dBc
Simulation Results:
Figure A.4-1 is a simple comparison of the cluster transmission for 15MHz+15MHz and 20MHz+20MHz. The key difference is the IMD3 products for 20MHz+20MHz fall into the frequency zone governed by the -40dBm/MHz requirements, while the IMD3 products for 15MHz+15MHz is governed by the -15.5dBm/5MHz requirements. The A-MPR values required for 20MHz+20MHz are much higher than 15MHz+15MHz.
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Figure A.4-1: A comparison of cluster transmission for 20MHz+20MHz and 15MHz+15MHz
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A-MPR for 15MHz+15MHz cluster transmission


Figure A.4-2: A-MPR required for 15MHz+15MHz
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A-MPR for 20MHz+20MHz cluster transmission


Figure A.4-3: A-MPR required for 20MHz+20MHz
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