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1	Introduction
This is an addition to TR 38.718-02-01 to add CA/DC_78A/(2A)-n102B/C with UL interband CA and variants of non-contiguous and contiguous intra-band carrier aggregation in uplink. 
This TP is dependent on fallback also submitted for same meeting in R4-2320035
************************************* Start of TP*****************************************
5.31		CA_n78-n102
5.31.1	Common for 1 band UL and 2 bands UL CA
5.31.1.1 Operating bands for CA
Table 5.31.1.1-1: CA band combination of band n78+n102
	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex
mode

	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD

	n102
	5925 MHz
	–
	6425 MHz
	5925 MHz
	–
	6425 MHz
	TDD


5.31.1.2	Channel bandwidths per operating band for CA
Table 5.31.1.2-1: Supported bandwidths per CA band combination of band n78+n102 
	CA operating/channel bandwidth [MHz]

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

	CA_n78A-n102A
	CA_n78A-n102A
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	0

	
	
	n102
	20, 40, 60, 80, 100
	

	CA_n78A-n102(2A)
	CA_n78A-n102A
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	0

	
	
	n102
	CA_n102(2A)_BCS0
	

	CA_n78A-n102B
	CA_n78A-n102A
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	0

	
	CA_n78A-n102B
	n102
	CA_n102B_BCS0
	

	CA_n78A-n102C
	CA_n78A-n102A
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	0

	
	CA_n78A-n102C
	n102
	CA_n102C_BCS0
	

	CA_n78A-n102D
	CA_n78A-n102A
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	0

	
	
	n102
	CA_n102D_BCS0
	

	CA_n78A-n102E
	CA_n78A-n102A
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	0

	
	
	n102
	CA_n102E_BCS0
	

	CA_n78(2A)-n102A
	CA_n78(2A)
CA_n78A-n102A
	n78
	CA_n78(2A)_BCS2
	0

	
	
	n102
	20, 40, 60, 80, 100
	

	CA_n78(2A)-n102B
	CA_n78(2A) CA_n78A-n102A 
	n78
	CA_n78(2A)_BCS2
	0

	
	CA_n78A-n102B
	n102
	CA_n102B_BCS0
	

	CA_n78(2A)-n102C
	CA_n78(2A) CA_n78A-n102A 
	n78
	CA_n78(2A)_BCS2
	0

	
	CA_n78A-n102C
	n102
	CA_n102C_BCS0
	

	CA_n78(2A)-n102D
	CA_n78(2A)
CA_n78A-n102A
	n78
	CA_n78(2A)_BCS2
	0

	
	
	n102
	CA_n102D_BCS0
	

	CA_n78(2A)-n102E
	CA_n78(2A)
CA_n78A-n102A
	n78
	CA_n78(2A)_BCS2
	0

	
	
	n102
	CA_n102E_BCS0
	

	CA_n78(2A)-n102(2A)
	CA_n78(2A)
CA_n78A-n102A
	n78
	CA_n78(2A)_BCS2
	0

	
	
	n102
	CA_n102(2A)_BCS0
	



5.31.1.3	Co-existence studies
Table 5.31.1.3-1/2 summarizes frequency ranges where UL harmonics and/or harmonic mixing occur for CA_n78-n102.
Table 5.31.1.3-1: Impact of UL/DL Harmonic 
	 
	 
	 
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic

	 
	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
	UL Low Band Edge
	UL High Band Edge

	n78
	3300
	3800
	3300
	3800
	6600
	7600
	9900
	11400
	13200
	15200
	16500
	19000

	n102
	5925
	6425
	5925
	6425
	11850
	12850
	17775
	19275
	23700
	25700
	29625
	32125



Based on above table, there is no uplink harmonic issues.
Table 5.31.1.3-2: Impact of UL/DL Harmonic mixing
	 
	 
	 
	 
	 
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th 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
	DL Low Band Edge
	DL High Band Edge

	n78
	3300
	3800
	3300
	3800
	6600
	7600
	9900
	11400
	13200
	15200
	16500
	19000

	n102
	5925
	6425
	5925
	6425
	11850
	12850
	17775
	19275
	23700
	25700
	29625
	32125



Based on above table, there is no harmonic mixing issues.
Based on above table, there is no harmonic mixing issues.
Table 5.31.1.3-3 gives a non-contiguous uplink IMD interference analysis
Table 5.31.1.3-3: Non-contiguous uplink IMD analysis
	CC location
	fU1L
	fU2L
	fU3L
	fU1H
	fU2H
	fU3H

	Frequency
	3300
	3320
	3800
	3800
	3780
	3300

	2nd
	I fU1L-fU2L I
	I fU1L-fU3L I
	fU1L + fU2L
	fU1H+fU2H
	 
	 

	Interference ranges
	20
	500
	6620
	7580
	 
	 

	3rd
	2*fU1L-fU3L
	2*fU1H-fU3H
	2*fU1L + fU2L
	2*fU1H + fU2H
	 
	 

	Interference ranges
	2800
	4300
	9920
	11380
	 
	 

	4th
	I 2*fU1L - 2*fU2L I
	I 2*fU1H - 2*fU3H I
	3*fU1L - fU3L
	3*fU1H - fU3H
	3*fU1L + fU2L
	3*fU1H + fU2H

	Interference ranges
	40
	1000
	6100
	8100
	13220
	15180

	5th
	I 3*fUL1-2*fU3L I
	I 3*fUH1-2*fU3H I
	4*fUL1-fU3L
	4*fUH1-fU3H
	4*fUL1+fU2L
	4*fUH1+fU2H

	Interference ranges
	2300
	4800
	9400
	11900
	16520
	18980

	6th
	I 3*fUL1-3*fU2L I
	I 3*fUH1-3*fU3H I
	4*fUL1-2*fU3L
	4*fUH1-2*fU3H
	5*fUL1-fU3L
	5*fUH1-fU3H

	Interference ranges
	60
	1500
	5600
	8600
	12700
	15700

	7th
	I 4*fUL1-3*fU3L I
	I 4*fUH1-3*fU3H I
	5*fUL1-2*fU3L
	5*fUH1-2*fU3H
	6*fUL1-fU3L
	6*fUH1-fU3H

	Interference ranges
	1800
	5300
	8900
	12400
	16000
	19500


Min channel = 10MHz
Min Channel separation = 10MHz
Max channel separation = 500MHz
Based on the table 5.x.2.2-3, there are IMD4 and IMD6 products falling inside n102 DL, which may occur in simultaneous RX/TX configurations.

5.31.1.4	∆TIB and ∆RIB values
For CA_n78-n102, the DTIB,c is based on CA_n78-n79 having n79 as the highest frequency range among similar CA’s. Since this case may have simultaneous RX/TX the values with Note 8 have been used, For CA_n78-n102, the DRIB values are also based on CA_n46-n78.
Table 5.31.1.4-1: ΔTIB,c due to NR CA (two bands)
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)9

	
	Component band in order of bands in configuration10

	CA_n78-n102
	1.5
	1.5

	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 5.31.1.4-2: ΔRIB,c due to NR CA (two bands)
	Inter-band CA combination
	ΔRIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	CA_n78-n102
	0.5
	-

	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.


5.31.1.5	REFSENs requirements
Based on the co-existence studies there are a need to define MSD values. MSD values are made in similar way to the NR-U combination of CA_n46A-n78A with CA_n78(2A) in the UL. 
Table 5.31.1.5-1: 3DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink configurations
	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_n78-n102
	n78
	3320
	10
	1 (RBstart=25)
	3320
	N/A
	TDD
	N/A

	
	n78
	3680
	10
	1 (RBstart=25)
	3680
	N/A
	TDD
	N/A

	
	n102
	6280
	20
	100
	6280
	N/A11
	TDD
	IMD4

	NOTE 11:	This is a share spectrum access band, hence no MSD is defined.


5.31.1.6	OOB blocking exception requirements
There is no OOB exception for the CA combination.

5.31.2		Specific for 2 bands UL CA
5.31.2.1	Maximum output power for inter-band CA
Table 5.31.2.1-1: UE Power Class for uplink inter-band CA
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	CA_n78A-n102A
	23
	+2/-3



5.31.2.2		UE co-existence
Table 5.31.2.2-1 gives IMD interference analysis for CA_ n78-n102.
Table 5.31.2.2-1: IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	3300
	3800
	5925
	6425

	DL Frequency [MHz]
	3300
	3800
	5925
	6425

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	2125
	3125
	9225
	10225

	3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	175
	1675
	8050
	9550

	3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	12525
	14025
	15150
	16650

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	3475
	5475
	13975
	15975

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|

	IMD frequency limits (MHz)
	6250
	4250
	18450
	20450

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	15825
	17825
	21075
	23075

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	22400
	19900
	9275
	6775

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	12675
	10175
	450
	2950

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	27000
	29500
	19125
	21625

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	24375
	26875
	21750
	24250



Based on the table 5.31.2.2-1, there are no IMD interference issues of this band combination 
Since this is including a share spectrum access band there is no additional protected bands as compared to n78.
As this is a TDD-TDD combination the triple beat analysis for CA_n78A-n102B and CA_n78A-n102C will never impact any downlink of the two bands, since there’s no triple beat uplink if either band is in downlink operation.

5.31.2.3		REFSENS requirements
There are no additional MSD requirements for this band combination.
********************    Removed sections unaffected         *******************************
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Table 7.5.1-1: Inter-band NR DC configurations
	NR DC
configuration
	Uplink NR DC
Configuration

	DC_n78A-n102A
	DC_n78A-n102A

	DC_n78A-n102B
	DC_n78A-n102B

	DC_n78A-n102C
	DC_n78A-n102C

	DC_n78A-n102D
	

	DC_n78A-n102E
	

	DC_n78A-n102(2A)
	DC_n78A-n102A

	DC_n78(2A)-n102A
	DC_n78A-n102A

	DC_n78(2A)-n102B
	DC_n78A-n102B

	DC_n78(2A)-n102C
	DC_n78A-n102C

	DC_n78(2A)-n102D
	

	DC_n78(2A)-n102E
	

	DC_n78(2A)-n102(2A)
	DC_n78A-n102A
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Table 7.5.2-1: UE Power Class for uplink inter-band DC
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	DC_n78A-n102A
	23
	+2/-3
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