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1	Introduction 
This contribution is a re-submission of [1] following comments to revisit at the next meeting as captured in [2]. To clarify the impact onto Band n40 of deploying uplink (UL) carrier-aggregation (CA) in Band n41 for CA_n40-n41, we also add the MSD analysis that corresponds to the dual UL IMD3 product published in [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)
	

	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: 35dB;
· Post PA loss: 4dB;
· Diplexer rejection: 0dB;
· Primary antenna to diversity antenna isolation: 10dB;
· 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); and 
· SCC: UL Fc=2625MHz, CBW=100MHz, UL Lcrb = 1(RBSTART =272);
· The Band n41 measured the 2UL IMD3 level at 23dBm. 

At 23dBm, the Band n41 dual UL IMD3 level which affects the Band n40 5MHz downlink channel is +4.7dBm, i.e. ~ 0.7dBm at the antenna port. Table 2 shows that at that IMD3 level, the Band n40 MSD is ~ 56.2dB.

[bookmark: _Ref166230100]Table 2: PC3 Band n40 5MHz CBW MSD for CA_n40A-n41C for ~ 0.7dBm IMD3.
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Based on the TR 38.862 guidelines, the MSD may also be analyzed assuming the UE would apply the MPR to meet the -13dBm/MHz emission requirements. Table 3 shows that the corresponding Band n40 5MHz MSD “drops” to 42.5dB. 

[bookmark: _Ref166230210]Table 3: PC3 Band n40 5MHz CBW MSD for CA_n40A-n41C for -13dBm IMD3.
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We may therefore consider two ways to introduce the Band n40 5MHz MSD requirements into TS 38.101-1:
· Option 1: MSD = 56.2dB assuming the UE does not apply MPR.
· Option 2: MSD = 42.5dB assuming the UE applies MPR to meet the -13dBm/MHz emission requirements.

It may be worth noting that even if Band n41 were re-configured to single UL operation, the agreed cross-band isolation MSD of Band n40 is 31.4dB, i.e., still a very value. With such high MSD, we reiterate our concerns about the benefits of this band combination.	Comment by Constance Griffiths: Seems like there is a word missing after value?

Observation: The power class 3 Band n40 5MHz MSD in CA_n40A-n41C is very high.
We may consider two MSD requirements:
1) MSD of 56.2dB assuming the UE does not make use of the MPR allowance; and
2) MSD of 42.5dB assuming the UE applies the MPR allowance.
We note again that even for single UL operation in Band n41, the Band n40 cross-Band isolation MSD is 31.4dB. The benefits of CA_n40-n41 are therefore questionable.

Based on observation 1, we propose that the Band n40 MSD is specified assuming the UE applies the allowed MPR.

Proposal: Consider adopting 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
	
	
	



3 Conclusion
In this contribution we analyze the Band n40 MSD requirements due to dual uplink PC3 operation in Band n41 for CA_n40A-n41A and make the following observation and proposal.

Observation: The power class 3 Band n40 5MHz MSD in CA_n40A-n41C is very high. 
We may consider two MSD requirements:
1. MSD of 56.2dB assuming the UE does not make use of the MPR allowance.
2. MSD of 42.5dB assuming the UE applies the MPR allowance.
We note again that even for single UL operation in Band n41, the Band n40 cross-Band isolation MSD is 31.4dB. The benefits of CA_n40-n41 are therefore questionable.

Proposal: Consider adopting 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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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.
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