[bookmark: OLE_LINK146][bookmark: OLE_LINK147][bookmark: OLE_LINK9][bookmark: OLE_LINK41][bookmark: OLE_LINK40][bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 109                               R4-2319855
Chicago, US, November 13 – November 17, 2023


Source: 	Huawei, HiSilicon
Title: 	Discussion on MSD for CA_n34A-n40A_BCS4 and 5
Agenda Item:	7.1.1.2
Document for:	Approval
Introduction
[bookmark: _Hlk149831456]In last meeting, a WF [1] was approved for further evaluation of MSD for CA_n34A-n40A_BCS4 and 5. CA_n34A-n40A_BCS0 has been introduced since Rel-17 without MSD definition. 

	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n34A-n40A
	CA_n34A-n40A
	n34
	5, 10, 15
	0

	
	
	n40
	5, 10, 15, 20, 25, 30, 40, 50, 60, 80
	



In Rel-18, new BCS 4 and 5 for CA_n34A-n40A was requested with 100MHz n40. For this new larger channel bandwidth in band n40, it may bring MSD. In this paper, we’d like to provide our evaluation.
Discussion
The RF architecture for CA_n34-n40 is proposed below.
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Figure 1 The RF architecture for CA_n34-n40
The cross-band isolation MSD of Band n34 and Band n40 is evaluated using the following parameters:
· PC3 operation, Tx power level: 23 dBm
· Post-PA insertion losses: 4 dB
· Primary antenna to diversity antenna isolation: 10 dB
· MRC combining and -1 dB Signal-to-Noise Ratio (SNR)
· Band n34 Tx filter rejection at n40 DL frequency range: 30 dB
· Band n40 Tx filter rejection at n34 DL frequency range: 33 dB
· Band n34 PA + RF transceiver noise floor at n40 Rx frequency range: -125 dBm/Hz
· Band n40 PA ACLR3: 53dB.

We can get the following MSD evaluation:
Table 1 MSD evaluation for DL band n40 with UL aggressor band n34
	
	parameters
	n40 main path
	n40 diversity path

	transmit power for B34, dBm
	
	23
	23

	B34 Diplexer loss, dB
	1
	
	

	Diplexer isolation at B34 uplink freq，dB
	10
	
	

	antenna isolation, dB
	10
	
	

	B34 receival singal at ANT port, dBm
	
	14
	3

	n40 diplexer loss, dB
	1
	
	

	
	
	
	

	noise figure dB
	9
	
	

	Thermal noise at RX ant port(dBm/Hz)
	-165
	
	

	Rx band n40 BW(MHz, NRB)
	4.5
	
	

	Thermal noise, dBm
	
	-98.4
	-98.4

	
	
	
	

	B34 PA noise PSD at PA output port, dBm/Hz
	-125
	
	

	B34 PA noise PSD at PA output port, dBm
	
	-58.4
	

	B34 Tx filter rejection at 2300~2400MHz, dB
	30
	
	

	B34 PA noise power at ant port at 2300~2400MHz, dBm
	
	-98.4
	-108.4

	
	
	
	

	
	
	
	

	
	
	
	

	Total noise level at ANT port
	
	-94.5
	-98.0

	SNR requirement for QPSK
	-1
	
	

	REFSENSE (referred to antenna)(10MHz BW)
	
	-95.5
	-98.0

	combined REFSENS(10MHz BW), dBm
	-100
	
	

	MSD
	0.0
	
	






Table 2 MSD evaluation for DL band n34 with UL aggressor band n40
	　
	parameters
	n34 main path
	n34 diversity path

	transmit power for n40, dBm
	
	23
	23

	n40 Diplexer loss, dB
	1
	
	

	Diplexer isolation at B34 uplink freq，dB
	10
	
	

	antenna isolation, dB
	10
	
	

	B34 receival singal at ANT port, dBm
	
	14
	3

	n40 diplexer loss, dB
	1
	
	

	n34 Rx filter rejection at 2300~2400MHz, dB
	30
	
	

	signal After n1 filter, dBm
	
	-17
	-28

	Typical receiver IIP2, dB
	50
	
	

	TX IM2 noise level refer to RX LNA input, dBm
	
	-84
	-106

	n40 front-end loss 
	4
	
	

	TX IM2 noise level at ANT port, dBm
	
	-80
	-102

	
	
	
	

	noise figure dB
	9
	
	

	Thermal noise at RX ant port(dBm/Hz)
	-165
	
	

	Rx band n34 BW(MHz, NRB)
	4.5
	
	

	Thermal noise, dBm
	
	-98.4
	-98.4

	
	
	
	

	n40 UL CBW, MHz
	100
	
	

	n40 PA 3nd adjacent channel rejection at PA output port, dB
	53
	
	

	n40 PA 3nd adjacent channel interefence level at PA output port, dBm
	
	-26
	

	n40 PA 3nd adjacent channel interference level at PA output port, dBm/RxBW
	
	-39.4
	

	n40 Tx filter rejection at 2010~2015MHz, dB
	33
	
	

	n40 PA 2nd adjacent channel interference level at ant port at  2110~2170MHz, dBm
	
	-82.4
	-92.4

	
	
	
	

	
	
	
	

	
	
	
	

	Total noise level at ANT port
	
	-78.0
	-91.1

	SNR requirement for QPSK
	-1
	
	

	REFSENSE (referred to antenna)(10MHz BW)
	
	-79.0
	-91.1

	combined REFSENS(5MHz BW), dBm
	-91.4
	
	

	MSD
	8.617
	
	



Proposal 1: It’s proposed to specify the following MSD for CA_n34A-n40A_BCS4/5.
	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)
	

	n40
	n34
	2350
	100
	30
	270 (RBstart=0)
	2022.5
	5
	8.6
	>ACLR2



Summary
Proposal 1: It’s proposed to specify the following MSD for CA_n34A-n40A_BCS4/5.
	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)
	

	n40
	n34
	2350
	100
	30
	270 (RBstart=0)
	2022.5
	5
	8.6
	>ACLR2
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