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1	Introduction
This is a TP to TR 38.717-02-01 for addition of CA_n40-n77.
[bookmark: _Toc32158]************************************* Start of TP*****************************************
[bookmark: _Toc25807][bookmark: _Toc28787][bookmark: _Toc22936][bookmark: _Toc21752][bookmark: _Toc27190][bookmark: _Toc18014][bookmark: _Toc32299][bookmark: _Toc14891][bookmark: _Toc14464]6.x		CA_n40-n77
[bookmark: _Toc17807][bookmark: _Toc25884][bookmark: _Toc3043][bookmark: _Toc26106][bookmark: _Toc21269][bookmark: _Toc25098][bookmark: _Toc31064][bookmark: _Toc3596][bookmark: _Toc613]6.x.1	Common for 1 band UL and 2 bands UL CA
[bookmark: _Toc2810][bookmark: _Toc17589][bookmark: _Toc28194][bookmark: _Toc7267][bookmark: _Toc20025][bookmark: _Toc10848][bookmark: _Toc1115][bookmark: _Toc27095][bookmark: _Toc17397]6.x.1.1	Operating bands for CA
Table 6.x.1.1-1: CA band combination
	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
	

	n40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD

	n77
	3300 MHz
	 –
	4200 MHz
	3300 MHz
	–
	4200 MHz
	TDD



[bookmark: _Toc28675][bookmark: _Toc30165][bookmark: _Toc1814][bookmark: _Toc31924][bookmark: _Toc9523][bookmark: _Toc14325][bookmark: _Toc14765][bookmark: _Toc23915][bookmark: _Toc30496]6.x.1.2	Channel bandwidths per operating band for CA
Table 6.x.1.2-1: Supported bandwidths per CA band combination
	NR CA Configuration
	UL CA Configuration
	NR Band
	
	
	Channel bandwidth [MHz]

	
	
	
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100
	Bandwidth combination set

	CA_n40A-n77A
	CA_n40A-n77A
	n40
	
	10
	15
	20
	25
	30
	
	40
	
	50
	60
	
	80
	90
	100
	0

	
	
	n77
	
	10
	15
	20
	25
	30
	
	40
	
	50
	60
	704
	80
	904
	100
	

	CA_n40A-n77(2A)
	CA_n40A-n77A
	n40
	
	10
	15
	20
	25
	30
	
	40
	
	50
	60
	
	80
	90
	100
	0

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

	CA_n40B-n77A
	CA_n40A-n77A
	n40
	See CA_n40B Bandwidth Combination Set 1 in Table 5.5A.1-1
	0

	
	
	n77
	
	10
	15
	20
	25
	30
	
	40
	
	50
	60
	704
	80
	904
	100
	

	CA_n40B-n77(2A)
	
	n40
	See CA_n40B Bandwidth Combination Set 1 in Table 5.5A.1-1
	0

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

	CA_n40B-n77C
	
	n40
	See CA_n40B Bandwidth Combination Set 1 in Table 5.5A.1-1
	0

	
	
	n77
	See CA_n77C Bandwidth Combination Set 1 in Table 5.5A.2-1
	

	NOTE 4:	This UE channel bandwidth is optional in this release of the specification.



[bookmark: _Toc16904][bookmark: _Toc31631][bookmark: _Toc27870][bookmark: _Toc987][bookmark: _Toc30882][bookmark: _Toc18127][bookmark: _Toc17255][bookmark: _Toc14085][bookmark: _Toc29411]6.x.1.3	UE co-existence studies
Table 6.x.1.3-1/2 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_n40-n77.
Table 6.x.1.3-1: 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

	n40
	2300
	2400
	2300
	2400
	4600
	4800
	6900
	7200
	9200
	9600

	n77
	3300
	4200
	3300
	4200
	6600
	8400
	9900
	12600
	13200
	16800



Table 6.x.1.3-2: 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

	n40
	2300
	2400
	2300
	2400
	4600
	4800
	6900
	7200
	9200
	9600

	n77
	3300
	4200
	3300
	4200
	6600
	8400
	9900
	12600
	13200
	16800



Based on above table, no harmonic of band n40 uplink may fall into band n77.
Based on above table, there might be a harmonic mixing issue since n77 2nd HAM falls in same range as 3rd HAM of n40.. 

[bookmark: _Toc647][bookmark: _Toc10142][bookmark: _Toc31939][bookmark: _Toc3042][bookmark: _Toc16596][bookmark: _Toc15580][bookmark: _Toc20652][bookmark: _Toc26698][bookmark: _Toc12616]6.x.1.4	∆TIB and ∆RIB values
For CA_n40-n77 , the TIB,c and RIB,c values are reused from DC_40A_n77A and are given in the tables below.
Table 6.x.1.4-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n40-n77
	n40
	0

	
	n77
	0.5



Table 6.x.1.4-2: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n40-n77
	n40
	0.4

	
	n77
	0.5



[bookmark: _Toc15505][bookmark: _Toc26746][bookmark: _Toc28544][bookmark: _Toc3328][bookmark: _Toc15161][bookmark: _Toc4438][bookmark: _Toc7632][bookmark: _Toc2736][bookmark: _Toc24134]6.x.1.5	REFSENS requirements
No MSD is needed for single UL. 
[bookmark: _Toc4743][bookmark: _Toc19113][bookmark: _Toc13163][bookmark: _Toc15756][bookmark: _Toc21581][bookmark: _Toc24744][bookmark: _Toc29640][bookmark: _Toc19633][bookmark: _Toc10215]6.x.1.6	OOB blocking exception requirements
There is no OOB blocking exception for this CA band combination.

[bookmark: _Toc24026][bookmark: _Toc4285][bookmark: _Toc30640][bookmark: _Toc11064][bookmark: _Toc19172][bookmark: _Toc3938][bookmark: _Toc13748][bookmark: _Toc24504][bookmark: _Toc6920]6.x.2	Specific for 2 bands UL CA
[bookmark: _Toc32561][bookmark: _Toc25960][bookmark: _Toc710][bookmark: _Toc31442][bookmark: _Toc13700][bookmark: _Toc21566][bookmark: _Toc24641][bookmark: _Toc18846][bookmark: _Toc2571]6.x.2.1	Maximum output power for inter-band CA
Table 6.x.2.2-1: UE Power Class for uplink inter-band CA
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	CA_n40A-n77A
	23
	+2/-3

	



[bookmark: _Toc28570][bookmark: _Toc9630][bookmark: _Toc19968][bookmark: _Toc31251][bookmark: _Toc31115][bookmark: _Toc14327][bookmark: _Toc8834][bookmark: _Toc26353][bookmark: _Toc14767]6.x.2.2	UE co-existence studies
Band n40 +Band n77 2UL bands CA is analyzed for 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence. 
Table 6.x.2.2-1: Band n40 and Band n77 UL IMD products
	 
	Fx low
	Fx high
	Fy low
	Fy high

	UL Frequency [MHz]
	2300
	2400
	3300
	4200

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

	IMD frequency limits (MHz)
	900
	1900
	5600
	6600

	Two tone 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)
	400
	703
	4200
	6100

	Two tone 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)
	7900
	9000
	8900
	10800

	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)
	2700
	3900
	7500
	10300

	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)
	3800
	1800
	11200
	13200

	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)
	10200
	11400
	12200
	15000

	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)
	14500
	10800
	6300
	5000

	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)
	8000
	5100
	600
	1500

	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)
	15500
	19200
	12500
	13800

	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)
	14500
	17400
	13500
	15600



Based on the table above, the 4th order IMDs may fall into Rx frequencies of band n77. However, both n40 and n77 are TDD bands.
Table 6.x.2.2-2 lists the protected bands required for the 2UL bands CA configuration 
Table 6.x.2.2-2: Protected bands for the 2UL bands CA configuration
	UL NR CA Configuration
	Spurious emission 

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

	CA_n40-n77
	UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 26, 27, 28, 31, 32, 33, 34, 38, 39, 41, 44, 45, 50, 51, 65, 67, 68, 69, 72, 73, 74, 75, 76 

	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	3

	NOTE 2:	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2 MHz + N x LCRB x 180kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 3:	Applicable when co-existence with PHS system operating in 1884.5 -1915.7 MHz




[bookmark: _Toc21098][bookmark: _Toc1608][bookmark: _Toc30825][bookmark: _Toc13789][bookmark: _Toc18770][bookmark: _Toc12622][bookmark: _Toc10768][bookmark: _Toc24280][bookmark: _Toc18172]6.x.2.3	REFSENS requirements
There is MSD defined for CA_n40A-n78A due to harmonic mixing and cross band isolation, it is proposed to define same requirement for CA_n40A-n77A.

[bookmark: _Hlk515991175]Table 7.3A.4-4: Reference sensitivity exceptions due to harmonic mixing for CA in NR FR1
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30
MHz(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70
MHz(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n40
	n771
	
	8.3
	8.0
	6.9
	
	
	3.9
	3
	2.3
	
	1.2
	
	0.4

	n77
	n402
	10.4
	10.4
	10.4
	10.4
	
	
	7.2
	6.2
	5.5
	
	4.5
	
	

	

NOTE 1:	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 2:	The requirements should be verified for UL NR-ARFCN of the aggressor (high) band (superscript HB) such that in MHz and  with carrier frequency in the victim (lower) band in MHz and  the channel bandwidth configured in the higher band.



Table 7.3A.4-4a: Uplink configuration for reference sensitivity exceptions due to receiver harmonic mixing for CA in NR FR1
	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS
(kHz)
	5 MHz

	10 MHz

	15 MHz

	20 MHz

	25 MHz

	30
MHz
	40 MHz

	50 MHz

	60 MHz

	70
MHz
	80 MHz

	90 MHz
	100 MHz


	n40
	n77
	30
	
	24
	24
	24
	
	
	24
	24
	24
	
	24
	
	24

	n77
	n40
	30
	50
	50
	50
	50
	
	
	50
	50
	50
	
	50
	
	

	NOTE 1:	The UL configuration applies regardless of the channel bandwidth of the UL band unless the UL resource blocks exceed that specified in Table 7.3.2-3 for the uplink bandwidth in which case the allocation according to Table 7.3.2-3 applies.



Table 7.3A.6-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n78
	n401
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	
	4.5
	
	

	NOTE 1:	Applicable only when harmonic mixing MSD for this combination is not applied.



Table 7.3A.6.2: Uplink configuration for reference sensitivity exceptions due to cross band isolation for NR CA FR1
	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS of UL band (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70
MHz
	80 MHz
	90 MHz
	100 MHz

	n77
	n40
	30
	270
	270
	270
	270
	270
	270
	270
	270
	270
	
	270
	
	



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