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1	Introduction
This is a TP to TR 38.717-02-01 to add CA_66A-n77(3A) and CA_n66(2A)-n77(3A) with UL CA.
************************************* Start of TP*****************************************
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Table 5.X.1.1-1: CA band combination of band n66+n77
	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
	

	n66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	FDD

	n77
	3300 MHz
	–
	4200 MHz
	3300 MHz
	–
	4200 MHz
	TDD
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Table 5.x.1.2-1: Supported bandwidths per CA band combination of band n66+n77 
	CA operating/channel bandwidth [MHz]

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

	CA_n66A-n77(3A)
	CA_n77(2A)
CA_n66A-n77A
	n66
	See n66 channel bandwidths in Table 5.3.5-1
	0

	
	
	n77
	See CA_n77(3A) Bandwidth Combination Set 1 in Table 5.5A.2-1
	

	CA_n66(2A)-n77(3A)
	CA_n66(2A)
CA_n77(2A)
CA_n66A-n77A
	n66
	See CA_n66(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1

	0

	
	
	n77
	See CA_n77(3A) Bandwidth Combination Set 1 in Table 5.5A.2-1
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Table 5.x.1.3-1/2 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_n66-n77.
Table 5.x.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

	n66
	1710
	1780
	2110
	2200
	3420
	3560
	5130
	5340
	6840
	7120
	8550
	8900

	n77
	3300
	4200
	3300
	4200
	6600
	8400
	9900
	12600
	13200
	16800
	16500
	21000


Based on above table, the 2nd UL harmonic of n66 falls inside the n77 RX band.

Table 5.x.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

	n66
	1710
	1780
	2110
	2200
	4220
	4400
	6330
	6600
	8440
	8800
	10550
	11000

	n77
	3300
	4200
	3300
	4200
	6600
	8400
	9900
	12600
	13200
	16800
	16500
	21000
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Based on above table, there is harmonic issue for CA_n66-n77 having the 2nd UL harmonic of n77 fall inside the 3rd harmonic DL of RX band n66.
Both the UL harmonic and the harmonic mixing issue is known and captured in 38.101-1. There’s nothing new to adding n77(2A) to these requirements.

5.x.1.4	∆TIB and ∆RIB values
For CA_n66-n77, the TIB,c and RIB values are already specified in 38.101-1. There’s nothing new to having n77(2A) to these requirements. The values remain as captured below.
Table 5.x.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_n66-n77
	0.6
	0.8

	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.x.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_n66-n77
	0.2
	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.
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There’s nothing new to adding n77(2A) to these requirements.
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There’s nothing new to adding n77(2A) to these requirements. The requirements are already covered in 38.101-1.
Table 5.x.2A.1.1-1: UE Power Class for intraband non-contiguous CA
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	CA_n77(2A)
	23
	+2/-3



Table 5.x.2A.1.3-1: UE Power Class for uplink inter-band CA
	Uplink CA Configuration
	Class 1 (dBm)	
	Tolerance (dB)	
	Class 2 (dBm)
	Tolerance
(dB)	
	Class 3 (dBm)
	Tolerance (dB)	
	Class 4 (dBm)
	Tolerance (dB)

	CA_n66A-n77A
	
	
	266,7
	+2/-3
	23
	+2/-3
	
	

	NOTE 6:	The UE supports PC3 within NR FDD band, and supports either PC3 or PC2 within NR TDD band.
NOTE 7:  The UE that supports PC3 within an NR TDD or FDD band and supports PC2 within a second NR TDD band may signal a [HigherPowerLimitCADC] capability whereby the maximum output power indicated in the table may be exceeded in accordance with sub-clause 6.2A.4.1.3. The power classes referenced are according to the reported [powerClassPerBand] if indicated or ue-PowerClass otherwise
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Table 5.x.2.2-1 gives IMD interference analysis for CA_ n66-n77 with 2 ULs in n77 having a spectrum restriction of 600MHz separation.
Table 5.x.2.2-1: IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low+Ch
	fy_low+MaxD
	fy_high-MaxD
	fy_high-Ch

	UL Frequency [MHz]
	3300
	4200
	3400
	3900
	3600
	4100

	DL Frequency [MHz]
	3300
	4200
	3400
	3900
	3600
	4100

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

	IMD frequency limits (MHz)
	100
	600
	6700
	8300

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

	IMD frequency limits (MHz)
	10000
	12500
	2700
	4800

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

	IMD frequency limits (MHz)
	13300
	16700
	6000
	9000

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

	IMD frequency limits (MHz)
	200
	1200
	13400
	16600

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

	IMD frequency limits (MHz)
	16600
	20900
	9300
	13200

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

	IMD frequency limits (MHz)
	2100
	5400
	16800
	20800



Based on the table 5.x.2.2-1, the 5th order intermodulation products of n77 fall inside the RX band of n66. 
Table 5.x.2.2-2 lists the protected bands required for the 2UL bands CA configuration. There’s nothing new to adding n77(2A) to these requirements.

Table 5.x.2.2-2: Protected bands for the 2UL bands CA configuration
	NR CA Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_n66-n77

	E-UTRA Band 2, 4, 5, 12, 13, 14, 17, 26, 29, 30, 41, 65, 66, 70, 71, 103
	FDL_low
	-
	FDL_high
	-50
	1
	



[bookmark: OLE_LINK69][bookmark: _Toc32253][bookmark: _Toc10165][bookmark: _Toc8419][bookmark: _Toc13133210][bookmark: _Toc18279][bookmark: _Toc523930202][bookmark: _Toc9607699][bookmark: _Toc30765][bookmark: _Toc21272][bookmark: _Toc10666][bookmark: _Toc26445][bookmark: _Toc24059][bookmark: _Toc14909]5.x.2.3		REFSENS requirements
Table 5.x.2.3-1 lists the MSD required due to the 5th. IMD for the dual uplink configuration. The MSD value is taken from similar 5th order case for CA_n66-n77 relaxing the value, since higher isolation is expected when replacing n66 TX with another n77 TX.
Table 5.x.2.3-1: MSD due to IMD issue
	Operating 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_n66-n77

	n66
	N/A
	5
	N/A
	2150
	3.5
	FDD
	IMD5

	
	n7712
	3350
	10
	50
	3350
	N/A
	TDD
	N/A

	
	
	3950
	10
	50
	3950
	
	
	


NOTE 12:	This band supports intra-band non-contiguous uplink configuration

************************************* End of TP*****************************************


