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1. Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK8][bookmark: OLE_LINK17]For PC3 simultaneous RxTx CA_n39-n41, the MSD for harmonic mixing issue (3rd harmonic of band n41 UL may fall into 4th harmonic of band n39 DL) are still FFS. 
The RF architecture for simultaneous RxTx CA_n39-n41 can be found in [1]. The RF assumption for harmonic mixing MSD calculation are assumed in table 1.
Table 1. RF assumptions
	Parameter
	Value
	Unit

	diplexer isolation Bn39 <-> Bn41
	15
	dB

	Antenna isolation Bn39 main to diversity
	10
	dB

	Front-end loss
	4
	dB

	B39 Rx filter selectivity at B41
	55
	dB

	PCB isolation
	65
	dB

	n41 Tx atten @3f
	28
	dB

	n39 Rx atten @4f
	32
	dB

	n41 Rx atten @4f
	23
	dB

	n39 Tx atten @3f
	30
	dB

	Tx power at B41/n39 PA output
	27
	dBm

	diversity-SNR
	4
	dB

	B41 Rx filter selectivity at B39
	40
	dB



Then the harmonic mixing MSD can be is evaluated as:
Table 12. Harmonic mixing MSD for n41->n39
	[bookmark: OLE_LINK13]n39 REFSEN@5MHz
	5MHz
	40MHz

	[bookmark: OLE_LINK14]n39 REFSEN@5MHz
	-100
	-90.6

	
	Main path
	Div path
	Main path
	Div path

	n41 Tx power at n39 LNA input
	-37.5 
	-37.9 
	-37.5 
	-37.9 

	After Rx harmonic rejection (referred to antenna)
	-93.5 
	-93.9 
	-93.5 
	-93.9 

	[bookmark: OLE_LINK12]Total interference noise referred to antenna
 port (dBm) (Main path)
	-91.6
	-91.8
	-91.6
	-91.8

	MSD (Mian)
	4.4
	4.2
	0.8
	0.7

	MSD(after uncorrelated MRC)
	4.3
	0.8



Table 3. Harmonic mixing MSD for n39->n41
	n41 REFSEN@5MHz
	5MHz
	100MHz

	n41 REFSEN@5MHz
	-94.8
	-87.5

	
	Main path
	Div path
	Main path
	Div path

	n39 Tx power at n41 LNA input
	-31.0 
	-36.5 
	-31.0 
	-36.5 

	After Rx harmonic rejection (referred to antenna)
	-80.0 
	-85.5 
	-80.0 
	-85.5 

	Total interference noise referred to antenna
 port (dBm) (Main path)
	-79.7
	-84.4
	-79.7
	-84.4

	MSD (Mian)
	11.1
	6.4
	5.1
	2.1

	MSD(after uncorrelated MRC)
	8.1
	3.3



Therefore, the  harmonic MSD for harmonic mixing issue (3rd harmonic of band n41 UL may fall into 4th harmonic of band n39 DL) are defined as:
[bookmark: OLE_LINK11]Table 2. Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC3 aggressor NR UL band for DL NR CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	[bookmark: OLE_LINK18]n41
	n39
	10
	15
	25 (RBstart=0)
	5
	4.3
	NOTE x
	[bookmark: OLE_LINK20]UL3/DL4

	n41
	n39
	10
	15
	25 (RBstart=0)
	40
	0.8
	NOTE x
	UL3/DL4

	

NOTE x:	The requirements should be verified for UL NR-ARFCN of the aggressor (lower) band (superscript LB) such that in MHz and  with[image: ] carrier frequency in the victim (higher) band in MHz and [image: ] the channel bandwidth configured in the lower band.




In terms of the comments in 1st round, there are two types of harmonic mixing issue for the simultaneous CA_n39-n41 band combination, which are:
· 3rd harmonic of band n41 UL may fall into 4th harmonic of band n39 DL
· 4th harmonic of band n39 UL may fall into 3rd harmonic of band n41 DL.
In addition, R4-2305439 is merged into this TP.
[bookmark: OLE_LINK7]A text proposal for TR 38.894 [2] to include the harmonic mixing MSD for simultaneous Rx/Tx CA_n39-n41.
This TP is revised from R4-2305140.
2. Reference
[1 R4-2215899,  RF requirements on CA_n39-n41 supporting simultaneous Rx/Tx, ZTE
[2] TR 38.894, V0.1.0 
[bookmark: OLE_LINK4][bookmark: OLE_LINK3][bookmark: _Toc443593759][bookmark: _Toc494295307][bookmark: _Toc492044144][bookmark: _Toc460338137][bookmark: _Toc492043890]2. Text Proposal
---Start of changes---
[bookmark: _Toc120606520]5.2	CA_n39A-n41A
[bookmark: _Toc120606521]5.2.1	Status of the band combination
[bookmark: _Toc120606522]5.2.1.1	Operating bands for CA
The operating bands for CA_n39-n41 are specified in Table 5.2.1.1-1.
Table 5.2.1.1-1: Inter-band CA operating bands involving FR1
	NR CA Band
	NR Band
(Table 5.x-1)

	CA_n39-n41
	n39, n41


For CA_n39-n41, the current spec only considers scenarios without simultaneous Rx/Tx.

[bookmark: _Toc120606523]5.2.1.2 Power class of the BC
The UE Power Class for uplink CA_n39A-n41A are specified in Table 5.2.1.2-1. 
Table 5.2.1.2-1 UE Power Class for uplink CA_n39A-n41A
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	CA_n39A-n41A
	23
	+2/-3



[bookmark: _Toc120606524]5.2.2	MSD analysis for simultaneous Rx/Tx
5.2.2.1	Reference UE architecture
The following reference UE architecture for CA_n39A-n41A is considered for simultaneous Rx/Tx operation.
[image: ]
Figure 5.2.2.1-1a: Reference UE architecture for CA_n39-n41 [R4-2216660]
5.2.2.2	RF component assumptions
Typical duplexer performance of n41 is shown in the figure below:
[image: ] 
Figure 5.2.2.2-1: Example duplexer performance of band n41
According to the available data from vendors, band n41 Rx/Tx filter rejection at n39 is around 40dB.  
[image: ]
Figure 5.2.2.2-2: Example duplexer performance of band n39
In the analysis, we adopt value of 55dB for the band n39 Rx/Tx filter rejection at n41.
5.2.2.3	Calculated MSD values for cross band isolation
Proposed Option 1:
Table 5.2.2.3-1: Cross band isolation for simultaneous Rx-Tx with CA_n39A-n41A [R4-2218106]
	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)
	

	n39
	n41
	1900
	40
	15
	216 (RBstart=0)
	2501
	10
	3.2
	>ACLR2

	n39
	n41
	1900
	40
	15
	216 (RBstart=0)
	2546
	100
	2.0
	>ACLR2

	n41
	n39
	2546
	100
	30
	270 (RBstart=3)
	1917.5
	5
	1.5
	>ACLR2

	n41
	n39
	2546
	100
	30
	270 (RBstart=3)
	1900
	40
	1.5
	>ACLR2




Proposed Option 2:
Table 5.2.2.3-2: Cross band isolation for simultaneous Rx-Tx with CA_n39A-n41A [R4-2219212]
	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)
	

	n39
	n41
	1900
	40
	15
	216 (RBstart=0)
	2501
	10
	3.5
	>ACLR2

	n39
	n41
	1900
	40
	15
	216 (RBstart=0)
	2546
	100
	2.5
	>ACLR2

	n41
	n39
	2546
	100
	30
	270 (RBstart=3)
	1917.5
	5
	1.1
	>ACLR2

	n41
	n39
	2546
	100
	30
	270 (RBstart=3)
	1900
	40
	0.8
	>ACLR2



Proposed Option 3:
Table 5.2.2.3-3: Cross band isolation for simultaneous Rx-Tx with CA_n39A-n41A [R4-2219417]
	CBW (MHz)
	10
	60
	80
	100

	n41 MSD (dB)
	3.0
	1.8
	1.6
	1.5

	n39 MSD (dB)
	2.4 
	2.3 
	2.3 
	2.3 



The agreed cross band isolation for simultaneous Rx-Tx with CA_n39A-n41A are as follows in Table 5.2.2.3-4.
Table 5.2.2.3-4: Cross band isolation for simultaneous Rx-Tx with CA_n39A-n41A
	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)
	

	n39
	n41
	1900
	40
	15
	216 (RBstart=0)
	2501
	10
	3.3
	>ACLR2

	n41
	n39
	2546
	100
	30
	270 (RBstart=3)
	1917.5
	5
	1.6
	>ACLR2



5.2.2.4	Calculated MSD values for harmonic mixing
Table 5.2.24-1/2 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_n39-n41.
Table 5.2.24-1: Impact of UL/DL Harmonic 
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	n39
	1880
	1920
	1880
	1920
	3760
	3840
	5640
	5760
	7520
	7680

	n41
	2496
	2690
	2496
	2690
	4992
	5380
	7488
	8070
	9984
	10760



Based on above table, there is no harmonic issue for the band combination of n39 and n41.
Table 5.2.24-2: Impact of UL/DL Harmonic mixing
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	n39
	1880
	1920
	1880
	1920
	3760
	3840
	5640
	5760
	7520
	7680

	n41
	2496
	2690
	2496
	2690
	4992
	5380
	7488
	8070
	9984
	10760



[bookmark: OLE_LINK6]Based on above table, there are two types of, i.e. UL3/DL4 and UL4/DL3 order, harmonic mixing issue for the band combination of n39 and n41, i.e.  3rd harmonic of band n41 UL may fall into 4th harmonic of band n39 DL, and 4th harmonic of band n39 UL may fall into 3rd harmonic of band n41 DL.

[bookmark: _Toc120606525]5.2.3 Requirements for simultaneous Rx/Tx
5.2.3.1	∆TIB and ∆RIB values　
For CA_n39-n41 supporting simultaneous Rx/Tx, the ΔTIB,c and ΔRIB,c values are given in the tables below.
Table 5.2.3.1-1: ΔTIB,c
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)9

	
	Component band in order of bands in configuration10

	CA_n39-n41
	0.5
	0.5

	NOTE 9:	“-” denotes ΔTIB,c = 0.
NOTE 10:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n3 the band order from left to right is n1 and n3.



Table 5.2.3.2-2: ΔRIB,c
	Inter-band CA combination
	ΔRIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	CA_n39-n41
	0.2
	0.2

	NOTE 8:	 “-” denotes ΔRIB,c = 0.
NOTE 9:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n77 the band order from left to right is n1 and n77.



5.2.3.2	Reference sensitivity requirements for cross band isolation
[bookmark: OLE_LINK5]The cross band isolation MSD for CA_n39-n41 supporting simultaneous Rx/Tx are defined in table 5.2.3-3.
Table 5.2.3-3: Reference sensitivity exceptions (MSD) and uplink/downlink configurations due to cross band isolation from a PC3 aggressor NR UL band for NR CA FR1
	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)
	

	n39
	n41
	1900
	40
	15
	216 (RBstart=0)
	2501
	10
	3.3
	>ACLR2

	n39
	n41
	1900
	40
	15
	216 (RBstart=0)
	2546
	100
	2.2
	>ACLR2

	n41
	n39
	2546
	100
	30
	270 (RBstart=3)
	1917.5
	5
	1.6
	>ACLR2

	n41
	n39
	2546
	100
	30
	270 (RBstart=3)
	1900
	40
	1.4
	>ACLR2



5.2.3.3	Reference sensitivity requirements for Harmonic mixing
The harmonic mixing MSD requirements for CA_n39-n41 supporting simultaneous Rx/Tx are defined in table 5.2.3-4FFS.
Table 5.2.3-4. Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC3 aggressor NR UL band for DL NR CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n41
	n39
	10
	15
	25 (RBstart=0)
	5
	4.3
	NOTE x
	UL3/DL4

	n41
	n39
	10
	15
	25 (RBstart=0)
	40
	0.8
	NOTE x
	UL3/DL4

	n39
	n41
	5
	15
	25 (RBstart=0)
	5
	[8.1]
	NOTE y
	UL4/DL3

	n39
	n41
	5
	15
	25 (RBstart=0)
	100
	[3.3]
	NOTE y
	UL4/DL3

	

NOTE x:	The requirements should be verified for UL NR-ARFCN of the aggressor (lower) band (superscript LB) such that in MHz and  with[image: ] carrier frequency in the victim (higher) band in MHz and [image: ] the channel bandwidth configured in the lower band.


NOTE y:	The requirements should be verified for UL NR-ARFCN of the aggressor (lower) band (superscript LB) such that in MHz and  with[image: ] carrier frequency in the victim (higher) band in MHz and [image: ] the channel bandwidth configured in the lower band.




---End of changes---
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