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1 Introduction
[bookmark: OLE_LINK20]This contribution proposes Band n40 maximum sensitivity degradation (MSD) requirements for power class 3 (PC3) inter-band carrier-aggregation (CA) with Band n41, “CA_n40A-n41C”. We provide power amplifier (PA) measurements that indicate that the dual-UL IMD3 fails the -13dBm/MHz emission requirements at 23dBm. MSD is therefore evaluated based on the guidelines of TR 38.862 for the test point agreed upon at RAN4 meeting 110 in a Way Forward (WF) [1].
2 Discussion
2.1 	Background information
[bookmark: _Ref103591637]For downlink (DL) CA_n40A-n41C, the co-existence studies captured in WF [1] showed that Band n40 may be affected by a dual UL IMD3 product due to UL CA_n41C transmissions. The WF establishes that Band n40 is already affected by 1UL cross-band isolation interference, for which the PC3 MSD is specified as 31.4dB, as reproduced in Table 1. 
Table 1: Power Class 3 Band n40 cross-band isolation MSD due to 1UL band n41 transmissions.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	1 

	n41
	n40
	2546
	100
	30
	270 (RBstart=0)
	2397.5
	5
	31.4
	ACLR2



We reproduce in Figure 1 the TR 38.862 guidelines on MSD test points due to intra-band CA dual-UL IMD interference:
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[bookmark: _Ref163135796]Figure 1: Dual UL IMD assumptions for inter-band CA MSD due to intra-band contiguous UL-CA.

For CA_n40A-n41C, the Band n40 MSD may be evaluated by assuming that the user equipment (UE) uses the MPR allowance to meet the -13dBm/MHz requirement at the antenna port. For the sake of comparison and for completeness, we provide PA measurements to evaluate the dual UL IMD3 level at 0dB maximum power reduction (MPR) (MPR0) and select the most applicable level to evaluate the Band n40 MSD.

2.2 Power Amplifier Calibration
· Local Oscillator (LO) leakage: -28 dBc, IQ Image rejection: -28 dB.
· Power Class 3 (PC3) operation and 4dB post PA insertion losses.
· PA calibration point is 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge with 1 dB MPR- PC3 ACLR -30 dBc.

2.2 Measurement Results and MSD Proposal
The Band n40 MSD is evaluated using the parameters proposed in WF [1]:
· Band n41 Tx SAW filter rejection in Band n40: 35 dB
· Post PA loss: 4dB
· Diplexer rejection: 0 dB
· Primary antenna to diversity antenna isolation: 10 dB
· MRC combining and -1 dB Signal-to-Noise Ratio (SNR)
· Power Class 3 operation
· Band n41 UL CA configuration:
· PCC: UL Fc=2545MHz, CBW=60MHz, UL Lcrb = 1(RBSTART =0) 
· SCC: UL Fc=2625MHz, CBW=100MHz, UL Lcrb = 1(RBSTART =272)

The Band n41 measured the 2UL IMD3 level at 23dBm. This affects the Band n40 5MHz downlink channel with +4.7dBm, i.e. ~ 0.7dBm at the antenna port. At that level, the UE fails the -13dBm/MHz emission requirements. Therefore, we  assume that the UE uses the MPR allowance to meet the -13dBm/MHz requirements, and we evaluate the Band n40 MSD at 42.5dB, as captured in Table 2. 

This MSD is high compared to other similar band combinations affected by intra-band CA dual-UL IMD products. This is due to:
1) CA_n40A-n41C is the first combination where the DL band is affected by a 2UL intra-band CA IMD3 product. The previous worst cases were affected 2UL IMD5 products, for example CA_n66A-n77(2A), where the Band n66 MSD due to 2UL IMD5 is specified at 15dB.
2) The DL Band n40 benefits from minimal filter protection due to:
a. Close-proximity to the UL Band n41, and,
b. Poor filter rejection.

Observation: Due to the close-proximity of Band n40 and Band n41, CA_n40A-n41C is the first band combination where the DL band is affected by an intra-band CA dual-UL IMD3 product. At 23dBm, the measured Band n41 2UL IMD3 level affecting Band n40 is 4.7dBm, i.e. the +0.7dBm referred to the antenna port. At that level, the UE fails the emission requirements of -13dBm/MHz. Therefore, it is fair to assume that the UE uses the allowed MPR to ensure that the Band n41 2UL IMD3 complies with the -13dBm/MHz requirements.

Table 2: PC3 Band n40 5MHz CBW MSD for CA_n40A-n41C.
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The corresponding MSD test point is proposed in Table 3. Note that a typo is corrected for the Band n40 carrier frequency.  

Proposal: Adopt the power class 3 CA_n40A-n41C MSD/REFSENS test point captured in Table 3.

[bookmark: _Ref161767233]Table 3: PC3 Band n40 MSD/REFSENS for CA_n40A-n41C.
	Band / Channel bandwidth / NRB / Duplex mode

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_n40-n41
	n40
	N/A
	5
	N/A
	2358.5
	42.5
	TDD
	IMD3

	
	n41
	2545
	60
	1 (RBSTART= 0)
	2545
	N/A
	TDD
	N/A

	
	
	2625
	100
	1 (RBSTART= 272)
	2625
	
	
	



3 Conclusion
In this contribution, we provide PA measurements that indicate that the Band n41 dual-UL IMD3 fails the -13dBm/MHz emission requirement. Based on TR 38.862 guidelines, we evaluate the Band n40 MSD. This assumes that  the UE uses the MPR allowance to ensure that the dual-UL IMD3 product complies with the -13dBm/MHz requirements.

Observation: Due to the close-proximity of Band n40 and Band n41, CA_n40A-n41C is the first band combination where the DL band is affected by an intra-band CA dual-UL IMD3 product. At 23dBm, the measured Band n41 2UL IMD3 level affecting Band n40 is 4.7dBm, i.e. the +0.7dBm referred to the antenna port. At that level, the UE fails the emission requirements of -13dBm/MHz. Therefore, it is fair to assume that the UE uses the allowed MPR to ensure the Band n41 2UL IMD3 complies with the -13dBm/MHz requirements.

Proposal: Adopt the power class 3 CA_n40A-n41C MSD/REFSENS test point captured in Table 3.

Table 3: PC3 Band n40 MSD/REFSENS for CA_n40A-n41C.
	Band / Channel bandwidth / NRB / Duplex mode

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_n40-n41
	n40
	N/A
	5
	N/A
	2358.5
	42.5
	TDD
	IMD3

	
	n41
	2545
	60
	1 (RBSTART= 0)
	2545
	N/A
	TDD
	N/A

	
	
	2625
	100
	1 (RBSTART= 272)
	2625
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Measured Tx noise in band n40 5 MHz CBW channel [dBm/MBW] -9.0
n41 SAW Tx to Ant. port rejection at n40 DL freq. [dB] 35
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noise floor [dBm/MBW]| -96.0 = -96.0
IM2 noise due to Tx leakage - referred to antenna connector [dBm/MBW]| -999.0 -999.0
Total noise level at antenna connector [dBm/MBW]| -48.0 -58.0
n40 5MHz degradation [dB] 48.0 38.0
n40 5MHz CBW MSD afterMRC uncor [dB] 40.60
n40 5MHz CBW MSD afterMRC  cor [dB] 42.50
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If the UL configuration is contiguous UL CA, the following assumptions can be used:
IMD3 can reach up to 200MHz OOB with -13dBm/MHz.
IMDS3 can reach up to 400MHz OOB with -30dBm/MHz for NS_01 and -25dBm/MHz for NS_04.

IMD7 can reach up to 600MHz OOB with -45dBm/MHz for NS_01 and -35dBm/MHz for NS_04.




