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1	Introduction
This contribution presents simulated A-MPR results and REFSENS analysis for CA_n7B.
2	Simulation scenario and assumptions
Additional spurious emission requirements are considered according to [1], as shown in Table 1.
Table 1: Additional spurious requirements for CA_NS_46
	Frequency range
(MHz)
	Spectrum emission limit (dBm)
	Measurement bandwidth 
	Note

	2570 MHz – 2575 MHz
	+1.6
	5 MHz
	1,2

	2575 MHz – 2595 MHz
	-15.5
	5 MHz
	1,2

	2595 MHz – 2620 MHz
	-40
	1 MHz
	1

	Note1: This requirement is applicable for carriers confined in 2500-2570MHz.
Note2: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operated in the protected operating band.



Simulation assumptions were as follows:
IQ-Image and LO leakage = 28 dBc
CIM3 = -60 dBc
PA calibration point was 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge with 1.0 dB MPR
No IBE or EVM was simulated.
3	A-MPR Results for Contiguous Allocations
3.1	BW_CA ≈ 20 MHz
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Figure 1. Total back-off for 10+10 MHz CA with 0 Hz offset from the top edge of n7.

3.2	BW_CA ≈ 25 MHz
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Figure 2. Total back-off for 15+10 MHz CA with 0 Hz offset from the top edge of n7.

3.3	BW_CA ≈ 30 MHz
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Figure 3. Total back-off for 15+15 MHz CA with 0 Hz offset from the top edge of n7.

3.4	BW_CA ≈ 35 MHz
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Figure 4. Total back-off for 20+15 MHz CA with 0 Hz offset from the top edge of n7.

3.5	BW_CA ≈ 40 MHz
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Figure 5. Total back-off for 20+20 MHz CA with 0 Hz offset from the top edge of n7.
3.6	BW_CA ≈ 50 MHz
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Figure 6. Total back-off for 30+20 MHz CA with 0 Hz offset from the top edge of n7.

Observation 1: Needed AMPR for contiguous allocations varies approximately according to the overall BW_CA, independent of the constituent bandwidths.




4	A-MPR Results for Non-Contiguous Allocations
4.1	BW_CA ≈ 20,40 and 50 MHz
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Fig 7. Total back-off for 20+20 MHz CA, offset = 0      Fig8. Total back-off for 20+20MHz CA, offset = -15.
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Fig9. Measured non-contiguous allocations AMPR for IM3 and IM5 in the -40dBm/MHz region
Observation 2: Needed AMPR for non-contiguous allocations varies approximately according to the overall BW_CA, independent of the constituent bandwidths.

5 AMPR Proposal
5.1	Contiguous Allocations
See Figure 5.1 for boundary conditions for contiguous allocations. The AMPR values should be aligned with single CC CP-OFDM AMPR values in [2]. Outer 1 AMPR values are primarily determined from IM3 regrowth and distortion products occurring in the -40dBm/MHz region and Outer 2 AMPR values occur from a combination of CIM5 and 5th order regrowth in the -40dBm region. After correlating with measurements, the following AMPR are proposed:
Proposal 1: AMPR for contiguous allocations
For BWCA < 30MHz, LCRB is restricted to <= 54 for DFT-s-OFDM and LCRB <= 89 for CP-OFDM, 
· AMPR = 0dB and apply MPR for UE-UE Coexistence requirement.
For BWCA ≥ 30MHz
Inner2 region defined as follows:
· RBend < .75*NRB
· LCRB < .25*NRB
· RBend > .25*NRB+LCRB
Inner2 region has 0dB AMPR, where only MPR would apply.
All other regions not in inner2 region would have the following AMPR 
· Outer 1=11dB for RBend > .75*NRB
· Outer 2=7dB for RBend ≤ .75*NRB
[image: ]
Figure 5.1
5.2 Non-contiguous Allocations
The peak AMPR is defined where IM3 and IM5 fall in the -40dBm/MHz emission region.

Proposal 2: AMPR for non-contiguous allocations. Apply IM3_AMPR for CABWs> 25MHz. Apply IM5_AMPR for all CABWs:
	B, MHz
	AMPR, dB to meet -40dBm/MHz

	
	IM3
	IM5

	0
	0.36
	20
	12.4

	0.36
	1.08
	20
	11.6

	1.08
	2.16
	19.6
	11.3

	2.16
	3.24
	18.5
	10.6

	3.24
	5.4
	18.1
	9.6

	5.4
	10.8
	14.9
	8.1

	10.8
	16.2
	14
	8.1



6	REFSENS
6.1	Contiguous Allocations
As with single CC, REFSENS for large CA BW > 40MHz, such as 45M and 50M, will be affected, and MSD would be required. The only difference is that the TX distortion is spread across 2 CCs and MSD must be derived for each CC. 
Observation 3: TX distortion with single CC wide BW is like TX distortion with 1UL/2DLCA, but distortion is spread across 2 CCs. Only outer RB allocations will require MSD.
Depending on the CA BW, the component carrier BWs, and the order of component carrier BWs, the TX distortion may not land inside the component carrier for which there will be no MSD. The analysis for the various combinations is shown below in Table 6.1. The proposal for MSD is shown in Table 6.2. When the combination is not listed, there will be no MSD for that combination, so Table 6.2 will only list the REFSENS exceptions.
Proposal 3: For contiguous allocations, apply MSD and UL configuration as shown in Table 6.1.2. The RB boundary for contiguous allocations where no MSD applies is shown in Table 6.1.3.
[image: ]
Table 6.1.1 REFENS analysis
A summary of the MSD per CC is shown in the Table 6.1.2. The UL RBs are positioned closest to DL band. An alternative to not listing any MSD but changing the UL position of the allocation is shown in the subsequent Table 6.1.3. Or, one can say that no MSD applies when the RB end2 of the contiguous allocation is < the value in Table 6.1.3.
[image: ]
Table 6.1.2 MSD Summary for contiguous allocations
[image: ]
Table 6.1.3 UL position showing last RB position of the contiguous RB allocation for no MSD
6.2	Non-contiguous Allocations
Like contiguous allocations where MSD applies for 5th order TX distortion, non-contiguous allocations will require MSD due to TX IM5 and IM7 distortion. The distortion will also be spread across 2CCs or only a single CC depending on the RB allocation. The analysis in Table 6.2.1 assumes that enough MPR is taken to meet the general spurious emission requirements. The MSD is derived with the RB allocation chosen and positioned so that the IM5 and/or IMD7 is wholly contained in the victim CC BW. The MSD is summarized in Table 6.2.2.
Observation 4: For non-contiguous allocations, MSD and UL configuration is shown in Table 6.2.2 assuming MPR is taken to meet general spurious emission requirement. MSD values will be higher with less MPR.
[image: ]
Table 6.2.1 REFENS analysis for various combinations
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Table 6.2.2 IMD MSD Summary for non-contiguous allocations assuming MPR is taken to meet general spurious emissions
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7	Conclusion
We presented simulated A-MPR results for CA_n7B.
Observation 1: Needed AMPR for contiguous allocations varies approximately according to the overall BW_CA, independent of the constituent bandwidths.
Observation 2: Needed AMPR for non-contiguous allocations varies approximately according to the overall BW_CA, independent of the constituent bandwidths.
Proposal 1: Contiguous AMPR values proposed in section 5.1.
Proposal 2: Non-contiguous AMPR values proposed in section 5.2.
Observation 3: TX distortion with single CC wide BW is like TX distortion with 1UL/2DLCA, but distortion is spread across 2 CCs. Only outer RB allocations will require MSD.
Proposal 3: For contiguous allocations, apply MSD and UL configuration as shown in Table 6.1.2. The RB boundary for contiguous allocations where no MSD applies is shown in Table 6.1.3.
Observation 4: For non-contiguous allocations, MSD and UL configuration is shown in Table 6.2.2 assuming MPR is taken to meet general spurious emission requirement. MSD values will be higher with less MPR.
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Combination BW_CC1 BW_CC2 UL_CC1 UL_CC2 REF_Total REF_CC1 REF_CC2 MSD_CC1 MSD_CC2

10+40 10 40 0 64 -86.3 -83.3 8.5 5.3

40+10 40 10 12 52 -81.7 -94.8 6.9 0

20+30 20 30 0 64 -83.3 -86.3 8.5 3.6

30+20 30 20 0 64 -82 -91.8 7.9 0

15+30 15 30 0 64 -85 -89.9 8 0
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Combination BW_CC1 BW_CC2 UL_CC1 UL_CC2 RBend2

10+40 10 40 0 64 172

40+10 40 10 31 13 12

20+30 20 30 0 64 120

30+20 30 20 0 64 64
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30+15 30 15 7 57 56
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Combination BW_CC1 BW_CC2RB end2 UL_CC1 UL_CC2 REF_CC1 REF_CC2 MSD_CC1 MSD_CC2 MSD_CC1 MSD_CC2
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