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1. Introduction
In this document, we evaluate 2TX PC2 harmonic mixing MSD for CA_n25-n41 n25 UL PC3 and PC2. Document is updated to reflect the mandatory 10MHz DL BW in band n41.
2. Discussion
In RAN4#110bis, the PC3 MSD [2] for TP for TR 38.850: DL CA_n25A-n41A UL n25 PC2 [2] was proposed. The following concerns were raised offline during the meeting:
1. There was no harmonic mixing MSD for the proposed band combination in existing/previous release 38.101-1 specifications.
2. The harmonic mixing order total was = 7 (UL4/DL3).
3. Only 1 company provided the MSD value [2].
Concern #1 attempted to be addressed by the existence of the UL4/DL3 MSD of CA_n39-n41 and shared frequency range of n39 and n25. In the last meeting, concern# 2 was addressed and deemed justifiable to analyze [4]. The PC3, 1TX PC2, and 2TX, PC2 MSD is evaluated to address concern#3 using UL4 lab measurements and some additional analysis based on the expected minimum total RX selectivity at 3DL.
As mentioned in [3], harmonic mixing MSD analysis for orders > 5 is justified if the victim band passes the minimum RX selectivity criteria and the general spurious emission limit for the UL harmonic aggressor is met with sufficient margin.
For CA_n39-n41, to justify 8.1dB MSD and with enough total RX selectivity to pass the OOB blocking core requirement at the exception level (-44dBm) with sufficient margin, the UL4 harmonic level would need to be ~ -19dBc, which still has about ~4dB margin to the spurious emission limit, but still a little on the high side. If the CA_n39-n41 MSD was specified for 10MHz BW, then there is no margin to the spurious limit!!
The simulated spectral nature of UL4 harmonic is shown in Figure 2-1. Note the CW like spurious content at the centre of the harmonic. The UL configuration used to generate the harmonic is 25RBs. Even though the UL4 spectral content spreads over 18MHz, most of the content down converted in the 5MHz RX victim BW Is only 3.3dB less than the full UL4 harmonic power due to the CW spurious at the harmonic centre. 
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Figure 2-1: Complex BB equivalent representation of UL4
The measured UL4 harmonic at the MB PA output at the PA calibration point was ~ -30.4dBc. We assume about 30dB post TX filter rejection at 4*F, so the effective general spurious emission level in a 1MHz BW is -45.4dBm/MHz, considering all the BW correction factors. So, for this band combination, we expect 15dB margin to the general spurious emission limit of -30dBm/MHz.

The total RX selectivity is expected to be 55dB as shown in [3]. Implementations will differ in terms of specific RX conversion gain and RX filter rejection at 3*F. However, to pass the OOB blocking core requirement with sufficient margin, 55dB of total RX selectivity is required. The PC3, 1TX PC2, and 2TX PC2 analysis is shown in Table 2-1 For 2TX PC2, the RX diversity gain is lost, and there is an effective PC3 noise increase by 0.4dB. The proposal at the specified test point is shown in Tables 2-2 to 2-4.
 [image: image2.emf]n25_n41_n41victim PC3 PC2 1TX PC2 2TX

PA Harmonic, dBm -7.4 -4.4 -7.4

DA_Harm at LNA, dBm/5M -80 -80 -80

BW corr Factor -3.3 -3.3 -3.3

Rej in TX path -30 -30 -30

Rej in RX path -15 -15 -15

Harmonic Conv Gain -40 -40 -40

Cond -93.7 -103.7 -90.7 -100.7 -93.3 -93.3

PCB-iso -70.0 -70.0 -70.0 -70.0 -70.0 -70.0

PA-LNA -116.7 -116.7 -113.7 -113.7 -116.7 -116.7

DA-LNA -119.3 -119.3 -119.3 -119.3 -119.3 -119.3

PCB -114.8 -114.8 -112.6 -112.6 -114.8 -114.8

Harm-comp -93.7 -103.4 -90.7 -100.4 -93.3 -93.3

Thermal -94.0 -94.0 -94.0 -94.0 -94.0 -94.0

Comp -90.8 -93.5 -89.0 -93.1 -90.6 -90.6

MRC -95.5 -94.3 -92.7

REFSENS_NR -98 -98 -98

MSD 2.5 3.7 5.3


Table 2-1: UL4/DL3 Harmonic Mixing Analysis for optional 5MHz DL.
[image: image3.emf]n25_n41_n41victim PC3 PC2 1TX PC2 2TX

PA Harmonic, dBm -7.4 -4.4 -7.4

DA_Harm at LNA, dBm/5M -80 -80 -80

BW corr Factor -3.3 -3.3 -3.3

Rej in TX path -30 -30 -30

Rej in RX path -15 -15 -15

Harmonic Conv Gain -40 -40 -40

Cond -93.7 -103.7 -90.7 -100.7 -93.3 -93.3

PCB-iso -70.0 -70.0 -70.0 -70.0 -70.0 -70.0

PA-LNA -116.7 -116.7 -113.7 -113.7 -116.7 -116.7

DA-LNA -119.3 -119.3 -119.3 -119.3 -119.3 -119.3

PCB -114.8 -114.8 -112.6 -112.6 -114.8 -114.8

Harm-comp -93.7 -103.4 -90.7 -100.4 -93.3 -93.3

Thermal -90.8 -90.8 -90.8 -90.8 -90.8 -90.8

Comp -89.0 -90.6 -87.7 -90.4 -88.8 -88.8

MRC -93.3 -92.4 -91.5

REFSENS_NR -94.8 -94.8 -94.8

MSD 1.5 2.4 3.3


Table 2-2: UL4/DL3 Harmonic Mixing Analysis for optional 10MHz DL.

	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n25
	n41
	5
	15
	25 (RBstart=0)
	5
	[2.5]
	NOTE 11
	UL4/DL3


Table 2-3: CA_n25-n41 power class 3 UL4/DL3 Rx harmonic mixing test points for 5MHz DL
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n25
	n41
	5
	15
	25 (RBstart=0)
	5
	[3.7]
	NOTE 11
	UL4/DL3


Table 2-4: CA_n25-n41 1TX power class 2 UL4/DL3 Rx harmonic mixing test points for 5MHz DL
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n25
	n41
	5
	15
	25 (RBstart=0)
	5
	[5.3]
	NOTE 11
	UL4/DL3


Table 2-5: CA_n25-n41 2TX power class 2 UL4/DL3 Rx harmonic mixing test points for 5MHz DL.
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n25
	n41
	5
	15
	25 (RBstart=0)
	10
	[1.5]
	NOTE 11
	UL4/DL3


Table 2-6: CA_n25-n41 power class 3 UL4/DL3 Rx harmonic mixing test points for 10MHz DL
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n25
	n41
	5
	15
	25 (RBstart=0)
	10
	[2.4]
	NOTE 11
	UL4/DL3


Table 2-7: CA_n25-n41 1TX power class 2 UL4/DL3 Rx harmonic mixing test points for 10MHz DL
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n25
	n41
	5
	15
	25 (RBstart=0)
	10
	[3.3]
	NOTE 11
	UL4/DL3


Table 2-8: CA_n25-n41 2TX power class 2 UL4/DL3 Rx harmonic mixing test points for 10MHz DL.

Proposal 1: Use CA_n25-n41 harmonic mixing MSD for PC3, 1TX PC2, and 2TX PC2 as shown in Table 2-6, 2-7, and 2-8.
3. Conclusion
Proposal 1: Use CA_n25-n41 harmonic mixing MSD for PC3, 1TX PC2, and 2TX PC2 as shown in Table 2-6, 2-7, and 2-8.

	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n25
	n41
	5
	15
	25 (RBstart=0)
	10
	[1.5]
	NOTE 11
	UL4/DL3


Table 2-6: CA_n25-n41 power class 3 UL4/DL3 Rx harmonic mixing test points
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n25
	n41
	5
	15
	25 (RBstart=0)
	10
	[2.4]
	NOTE 11
	UL4/DL3


Table 2-7: CA_n25-n41 1TX power class 2 UL4/DL3 Rx harmonic mixing test points
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n25
	n41
	5
	15
	25 (RBstart=0)
	10
	[3.3]
	NOTE 11
	UL4/DL3


Table 2-8: CA_n25-n41 2TX power class 2 UL4/DL3 Rx harmonic mixing test points for 10MHz DL.
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