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Introduction
In the RAN4#107 meeting, RAN4 completed the study phase of CA_n28-n105 as two draft CRs [1] [2] were approved. In the WF [3], RAN4 has agreed to only specify one UL configuration for CA_n28-n105. Thus, only MSD due to cross band isolation and delta Tib and Rib should be specified. In this paper, we’d like to further discuss these RF requirements for CA_n28-n105.
Discussion on MSD due to cross band isolation
n28 UL => n105 DL
the 2nd adjacent channel interference from 30MHz band n28 UL may fall into the frequency range 643~652MHz. n28 Tx filter rejection at 612~652MHz is assumed as 30~40 dB. Three-antenna RF architecture is assumed for MSD evaluation.
We have the following evaluation for MSD due to cross band isolation for CA_n28-n105.
Table 1 MSD due to cross band isolation n28 => n105
	
	parameters
	n105 main path
	n105 diversity path

	transmit power for n28, dBm
	　
	23
	23

	Tx band n28 BW(MHz, Lcrb)
	30
	　
	　

	RFFE loss, dB
	4
	　
	　

	Diplexer isolation at n28 uplink freq，dB
	10
	　
	　

	antenna isolation, dB
	10
	　
	　

	n105 receival singal at ANT port, dBm
	　
	13
	13

	n105 filter rejection at 703~733MHz, 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 

	ACLR2, dB
	43
	　
	　

	n28 PA leakage PSD at PA output port at 2nd adjacent channel, dBm/MHz
	　
	-34.77 
	　

	n28 PA noise PSD at PA output port, dBm/RxBW
	　
	-28.24 
	　

	n28 Tx filter rejection at 612~652MHz, dB
	40
	　
	　

	n28 PA noise power at Rx n105 ant port at 612~652MHz, dBm
	　
	-78.24 
	-78.24 

	Total noise level at ANT port
	　
	-78.16 
	-78.16 

	SNR requirement for QPSK
	-1
	　
	　

	REFSENSE (referred to antenna)(5MHz BW)
	　
	-79.16 
	-79.16 

	Implementation Margin, dB
	2
	　
	　

	combined REFSENS(5MHz BW), dBm
	-80.17 
	　
	　

	MSD
	17.03 
	　
	　



Proposal 1: Based on the evaluation, the REFSENS degradation due to cross band isolation from 30MHz n28 UL to n105 DL can be specified below.
	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)
	

	n28
	n105
	718
	30
	15
	25 (RBstart=0)
	649.5
	5
	17.0
	>ACLR



n105 UL => n28 DL
[bookmark: _Hlk141176280]In my contribution [4], we proposed not to specify MSD for this case as 40dB isolation between n105 Tx and n28 Rx band. However, during discussion in the RAN4#107 meeting, companies proposed that the maximum isolation between n105 Tx and n28 Rx band is about 35dB. Thus, we can compromise to consider 35dB isolation between n105 Tx and n28 Rx band. Three-antenna RF architecture is assumed for MSD evaluation.
Table 2 MSD due to cross band isolation n105 => n28
	　
	parameters
	n28 main path
	n28 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
	　
	　

	n28 receival singal at ANT port, dBm
	　
	13
	13

	　
	　
	　
	　

	n28 filter rejection at 663~703MHz, dB
	40
	　
	　

	signal After n28 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
	10.5
	　
	　

	Thermal noise at RX ant port(dBm/Hz)
	-163.5
	　
	　

	Rx band n5 BW(MHz, NRB)
	4.5
	　
	　

	Thermal noise, dBm
	　
	-96.97 
	-96.97 

	　
	　
	　
	　

	n105 PA noise PSD at PA output port, dBm/Hz
	-120
	　
	　

	n105 PA noise PSD at PA output port, dBm/RxBW
	　
	-53.47 
	　

	n105 Tx filter rejection at 758~803MHz, dB
	35
	　
	　

	n105 PA noise power at Rx n105 ant port at 758~803MHz, dBm
	　
	-98.47 
	-98.47 

	　
	　
	　
	　

	Total noise level at ANT port
	　
	-94.45 
	-94.45 

	SNR requirement for QPSK
	-1
	　
	　

	REFSENSE (referred to antenna)(5MHz BW)
	　
	-95.45 
	-95.45 

	Implementation Margin, dB
	2
	　
	　

	combined REFSENS(5MHz BW), dBm
	-96.46 
	　
	　

	MSD
	2.04 
	　
	　



Proposal 2: to specify the MSD due to cross band isolation from band n105 UL to n28DL.
	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
	n28
	693
	20
	15
	20 (RBstart=86)
	760.5
	5
	2
	>ACLR2



Discussion on Delta Tib and Rib
Comparing to the Tib and Rib of CA_n5-n28 and CA_n20-n28, 0.7dB Tib for both n28&n105 and 0.2dB Rib for both n28&n105 can be used.
Proposal 3: The following Delta Tib and Rib values for CA_n28-n105 can be considered.
Table 1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n28A-n105A
	n28
	0.7

	
	n105
	0.7


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

	CA_n28A-n105A
	n28
	0.2

	
	n105
	0.2



Summary
Proposal 1: Based on the evaluation, the REFSENS degradation due to cross band isolation from 30MHz n28 UL to n105 DL can be specified below.
	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)
	

	n28
	n105
	718
	30
	15
	25 (RBstart=0)
	649.5
	5
	17.0
	>ACLR



Proposal 2: to specify the MSD due to cross band isolation from band n105 UL to n28DL.
	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
	n28
	693
	20
	15
	20 (RBstart=86)
	760.5
	5
	2
	>ACLR2



Proposal 3: The following Delta Tib and Rib values for CA_n28-n105 can be considered.
Table 1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n28A-n105A
	n28
	0.7

	
	n105
	0.7


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

	CA_n28A-n105A
	n28
	0.2

	
	n105
	0.2
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