[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting # 108	R4-2311735
Toulouse, August 21st – August 25th, 2023
Title:	3Tx MSD Analysis for CA_n41A-n71A
Source:	Huawei, HiSilicon
Agenda item:	7.29.3.2
Document for:	Approval
1	Introduction
In the WID[1], the band combination CA_n41A-n71A is considered for 3Tx with CA power class 1.5. In the last meeting [2] we showed that since the second PA of a dual Tx band is placed on the diversity path, its contribution on the receiver is limited. Hence, we can consider the MSD analysis with 1Tx per band. Moreover the MSD analysis for 2Tx with PC1.5 CA_n41A-n71A is not already on the specification (in contrast to PC3 and PC2) so in this contribution the MSD analysis is provided.
2	MSD analysis of CA_n41A-n71A for CA PC1.5
The dual UL transmission on CA_n41A-n71A could cause an IMD4 (3fn71-fn41) on n71 receiver, hence an MSD analysis is needed. In WF [3] two options were considered for MSD test configurations. As shown below. With option 1, the UE could reach 29 dBm on n41 with 2Tx. However with option 2, the UE can only reach to 26 dBm on n41 with 2Tx. Therefore option 1 is more practical and it can reach to the maximum power level for PC1.5. As previously explained the second PA of n41 can be neglected in our MSD analysis and consider one PA per band.
Table 1 Maximum output power of the PAs per band for the MSD test configuration
	MSD test configuration
	PC3 FDD band (n71)
	PC1.5 TDD band (n41)

	option 1 
	23 dBm
	26 dBm

	option 2 
	23 dBm
	23 dBm


Proposal 1: For MSD test configuration, option 1 is chosen, as it can reach to PC1.5 UE power level by 2Tx on n41. 
Observation 1: As the interference from the Tx PA on the diversity path is low, the 2Tx per band can be simplified to 1Tx per band.
The analysis was performed on the architecture depicted in Fig 1:
[image: ]
Figure 1 CA_n41A-n71A UE architecture
Table 2 and 3 summarize the analysis for the main and the diversity paths of the receiver and Table 4 provide with the MSD due to both paths. The output powers of the transmitters are considered as 23 dBm@n77 and 26dBm@n41 (with 1 Tx). 
Table 2: IMD4 level to n41 Rx main path (PC1.5)
	Main Path
	received interference, IMD4 (dBm)

	Diplexer (L-H)
	-68.0

	Antenna switch
	-66.5

	Diplexer (H-H or L-L)
	-60.5

	n71 SAW/Duplexer
	-113.0

	n71 PA Forward mixing
	-51.2

	n41 PA Forward mixing
	-84.5

	n71 PA Reverse mixing
	-99.7

	n41 PA Reverse mixing
	-206.0

	Total
	-50.5

	B71 LNA via filters
	-79.2

	B71 LNA via PCB coupling
	-105.2

	Total main IMD
	-50.5


Table 3: IMD4 level to n41 Rx diversity path
	Diversity Path
	received interference, IMD4 (dBm)

	From main path
	-65.5

	Diplexer
	-129.5

	Antenna switch
	-130.5

	Duplexer
	-131.5

	n71 LNA via antenna ISO
	-164.2

	n71 LNA via PCB coupling
	-119.7

	Total div IMD
	-65.5


Table 4: CA_n3-n78 MSD for n41 Rx due to IMD4 (PC1.5)
	MSD calculation parameters
	received interference, IMD4 (dB)

	MSD
	35.9

	SNR
	-29.7

	MSD at SNR=-1
	28.7



Proposal 2: Based on the above analysis the following MSD test point is proposed:
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n41-n71
	n41
	2614
	5
	25
	2614
	N/A
	TDD
	N/A

	
	n71
	665
	5
	25
	619
	28.7
	FDD
	IMD4



3	Conclusion
Observation: As the interference from the Tx PA on the diversity path is low, the 2Tx per band can be simplified to 1Tx per band.
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