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Introduction
In RAN4#106bis meeting, we have the following WF [1] on RF architecture and critical issues for CA_n5-n105. It seems that this band combination is not very difficult to implement. The remaining issues are related to delta Tib / Rib and MSD study due to cross band isolation. In this paper, we’d like to discuss these parts.
Discussion on Delta Tib and Rib
Based on the discussion, it seems that two-antenna solutions with quadplexer or triplexer are not very challenging for CA_n5-n105 as the frequency gap between band n5 UL part and band n105 DL part is larger than 100MHz. Thus, general values for low band combinations can be used for Delta Tib and Rib.
Proposal 1: The following Delta Tib and Rib values for CA_n5-n105 can be specified.
Table 1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n5A-n105A
	n5
	0.5

	
	n105
	0.5


Table 2: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n5A-n105A
	n5
	0

	
	n105
	0



Discussion on MSD due to cross band isolation
Referring to contribution [2], the -130dBm/Hz UL noise floor of the band n5 and band n105 transmitters was assumed. In addition, the following respective UL filter rejection in the other band DL was considered.
n5 Tx filter rejection at 612~652MHz is assumed as 30dB.
n105 Tx filter rejection at 869~894MHz is assumed as 30dB.
Three-antenna RF architecture is assumed for MSD evaluation.
We have the following evaluation for MSD due to cross band isolation for CA_n5-n105.
Table 1 MSD due to cross band isolation n5 => n105
	　
	parameters
	n105 main path
	n105 diversity path

	transmit power for n5, dBm
	　
	23
	23

	Tx band n5 BW(MHz, Lcrb)
	20
	　
	　

	RFFE loss, dB
	4
	　
	　

	Diplexer isolation at n5 uplink freq，dB
	10
	　
	　

	antenna isolation, dB
	10
	　
	　

	n105 receival singal at ANT port, dBm
	　
	13
	13

	　
	　
	　
	　

	n105 filter rejection at 814~849MHz, dB
	40
	　
	　

	signal After n105 filter, dBm
	　
	-31
	-31

	Typical receiver IIP2, dB
	50
	　
	　

	TX IM2 noise level refer to RX LNA input, dBm
	　
	-112
	-112

	front-end loss 
	4
	　
	　

	TX IM2 noise level at ANT port, dBm
	　
	-108
	-108

	　
	　
	　
	　

	noise figure dB
	11.8
	　
	　

	Thermal noise at RX ant port(dBm/Hz)
	-162.2
	　
	　

	Rx band n105 BW(MHz, NRB)
	4.5
	　
	　

	Thermal noise, dBm
	　
	-95.67 
	-95.67 

	　
	　
	　
	　

	ACLR1, dB
	30
	　
	　

	ACLR2, dB
	43
	　
	　

	n5 PA leakage PSD at PA output port at 1st adjacent channel, dBm/MHz
	　
	-20.01 
	　

	n5 PA leakage PSD at PA output port at 2nd adjacent channel, dBm/MHz
	　
	-33.01 
	　

	n5 PA noise PSD at PA output port, dBm/Hz
	-130
	　
	　

	n5 PA noise PSD at PA output port, dBm/RxBW
	　
	-63.47 
	　

	n5 Tx filter rejection at 612~652MHz, dB
	30
	　
	　

	n5 PA noise power at Rx n105 ant port at 612~652MHz, dBm
	　
	-103.47 
	-103.47 

	　
	　
	　
	　

	　
	　
	　
	　

	　
	　
	　
	　

	Total noise level at ANT port
	　
	-94.79 
	-94.79 

	SNR requirement for QPSK
	-1
	　
	　

	REFSENSE (referred to antenna)(5MHz BW)
	　
	-95.79 
	-95.79 

	Implementation Margin, dB
	2
	　
	　

	combined REFSENS(5MHz BW), dBm
	-96.80 
	　
	　

	MSD
	0.40 
	　
	　




Table 2 MSD due to cross band isolation n105 => n5
	　
	parameters
	n5 main path
	n5 diversity path

	transmit power for n105, dBm
	　
	23
	23

	Tx band n105 BW(MHz, Lcrb)
	20
	　
	　

	RFFE loss, dB
	4
	　
	　

	Diplexer isolation at n105 uplink freq，dB
	10
	　
	　

	antenna isolation, dB
	10
	　
	　

	n5 receival singal at ANT port, dBm
	　
	13
	13

	　
	　
	　
	　

	n5 filter rejection at 663~703MHz, dB
	40
	　
	　

	signal After n5 filter, dBm
	　
	-31
	-31

	Typical receiver IIP2, dB
	50
	　
	　

	TX IM2 noise level refer to RX LNA input, dBm
	　
	-112
	-112

	front-end loss 
	4
	　
	　

	TX IM2 noise level at ANT port, dBm
	　
	-108
	-108

	　
	　
	　
	　

	noise figure dB
	11
	　
	　

	Thermal noise at RX ant port(dBm/Hz)
	-163
	　
	　

	Rx band n5 BW(MHz, NRB)
	4.5
	　
	　

	Thermal noise, dBm
	　
	-96.47 
	-96.47 

	　
	　
	　
	　

	ACLR1, dB
	30
	　
	　

	ACLR2, dB
	43
	　
	　

	n105 PA leakage PSD at PA output port at 1st adjacent channel, dBm/MHz
	　
	-20.01 
	　

	n105 PA leakage PSD at PA output port at 2nd adjacent channel, dBm/MHz
	　
	-33.01 
	　

	n105 PA noise PSD at PA output port, dBm/Hz
	-130
	　
	　

	n105 PA noise PSD at PA output port, dBm/RxBW
	　
	-63.47 
	　

	n105 Tx filter rejection at 869~894MHz, dB
	30
	　
	　

	n105 PA noise power at Rx n105 ant port at 869~894MHz, dBm
	　
	-103.47 
	-103.47 

	　
	　
	　
	　

	　
	　
	　
	　

	　
	　
	　
	　

	Total noise level at ANT port
	　
	-95.43 
	-95.43 

	SNR requirement for QPSK
	-1
	　
	　

	REFSENSE (referred to antenna)(5MHz BW)
	　
	-96.43 
	-96.43 

	Implementation Margin, dB
	2
	　
	　

	combined REFSENS(5MHz BW), dBm
	-97.44 
	　
	　

	MSD
	0.56 
	　
	　



Based on the evaluation above, the REFSENS degradation is neglect. Thus, there is no need to specify MSD due to cross band isolation for CA_n5-n105.

Proposal 2: Based on the evaluation, the REFSENS degradation is neglect for CA_n5-n105. Thus, there is no need to specify MSD due to cross band isolation for CA_n5-n105.
	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)
	

	n105
	n5
	693
	20
	15
	20 (RBstart=86)
	871.5
	5
	0
	>ACLR2

	n5
	 n105
	834
	20
	15
	20 (RBstart=0)
	649.5
	5
	0
	>ACLR2



Summary
Proposal 1: The following Delta Tib and Rib values for CA_n5-n105 can be specified.
Table 1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n5A-n105A
	n5
	0.5

	
	n105
	0.5


Table 2: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n5A-n105A
	n5
	0

	
	n105
	0



Proposal 2: Based on the evaluation, the REFSENS degradation is neglect for CA_n5-n105. Thus, there is no need to specify MSD due to cross band isolation for CA_n5-n105.
	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)
	

	n105
	n5
	693
	20
	15
	20 (RBstart=86)
	871.5
	5
	0
	>ACLR2

	n5
	 n105
	834
	20
	15
	20 (RBstart=0)
	649.5
	5
	0
	>ACLR2
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