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1	Introduction
This is a TP to TR 38.717-02-01 to add CA_n25-n48 with 2UL.
************************************* Start of TP*****************************************
[bookmark: _Toc527641601]6.x	CA_n25-n48
[bookmark: _Toc527641602]6.x.1	Common for 1 band UL and 2 bands UL CA
[bookmark: _Toc527641603]6.x.1.1		Operating bands for CA
Table 6.x.1.1-1: CA band combination of band n25 and n48
	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
	

	n25
	1850 MHz
	–
	1915 MHz
	1930 MHz
	–
	1995 MHz
	FDD

	n48
	3550 MHz
	–
	3700 MHz
	3550 MHz
	–
	3700 MHz
	TDD



[bookmark: _Toc527641604]6.x.1.2		Channel bandwidths per operating band for CA
Table 6.x.1.2-1: Supported bandwidths per CA band combination of band n25 and n48
	NR CA configuration
	UL
	NR 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
	BCS

	CA_n25A-n48A
	CA_n25A-n48A
	n25
	15
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	0

	
	
	
	30
	
	10
	15
	20
	
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	10
	15
	20
	
	
	
	
	
	
	
	
	
	

	
	
	n48
	15
	5
	10
	15
	20
	
	
	40
	50
	
	
	
	
	
	

	
	
	
	30
	
	10
	15
	20
	
	
	40
	50
	60
	
	80
	90
	100
	

	
	
	
	60
	
	10
	15
	20
	
	
	40
	50
	60
	
	80
	90
	100
	

	
	
	n25
	
	5
	10
	15
	20
	25
	30
	40
	
	
	
	
	
	
	1

	
	
	n48
	
	5
	10
	15
	20
	
	
	40
	50
	60
	
	80
	90
	100
	

	CA_n25A-n48(2A)
	CA_n25A-n48A
	n25
	15
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	0

	
	
	
	30
	
	10
	15
	20
	
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	10
	15
	20
	
	
	
	
	
	
	
	
	
	

	
	
	n48
	See CA_n48(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
	

	
	
	n25
	
	5
	10
	15
	20
	25
	30
	40
	
	
	
	
	
	
	1

	
	
	n48
	
	See CA_n48(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
	

	CA_n25A-n48C
	CA_n25A-n48A
	n25
	15
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	0

	
	
	
	30
	
	10
	15
	20
	
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	10
	15
	20
	
	
	
	
	
	
	
	
	
	

	
	
	n48
	See CA_n48C Bandwidth Combination Set 0 in Table 5.5A.1-1
	

	
	
	n25
	
	5
	10
	15
	20
	25
	30
	40
	
	
	
	
	
	
	1

	
	
	n48
	See CA_n48C Bandwidth Combination Set 0 in Table 5.5A.1-1
	


[bookmark: _Toc3505][bookmark: _Toc22017][bookmark: _Toc23100][bookmark: _Toc18991][bookmark: _Toc29537][bookmark: _Toc17371][bookmark: _Toc32657][bookmark: _Toc70598941] 
6.x.2	Specific for 2 bands UL CA
[bookmark: _Toc31051][bookmark: _Toc14453][bookmark: _Toc23453][bookmark: _Toc4550][bookmark: _Toc9831][bookmark: _Toc26256][bookmark: _Toc29931][bookmark: _Toc70598942]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_25A-n48A
	23
	+2/-32

	NOTE 2:	2 refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB



[bookmark: _Toc30296][bookmark: _Toc25756][bookmark: _Toc30088][bookmark: _Toc32465][bookmark: _Toc30308][bookmark: _Toc946][bookmark: _Toc5087][bookmark: _Toc70598943]6.x.2.2	UE co-existence studies
For 2UL/2DL UE coexistence study 2nd, 3rd, 4th, 5th, 6th and 7th order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented below.
Table 6.x.2.2-1: Band n25 and Band n48 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	1850
	1915
	3550
	3700

	DL Frequency [MHz]
	1930
	1995
	3550
	3700

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz)
	3700
	3830
	7100
	7400

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5550
	5745
	10650
	11100

	4th harmonics frequency limits
	4*fx_low
	4*fx_high
	4* fy_low
	4* fy_high

	4th harmonics frequency limits (MHz)
	7400
	7660
	14200
	14800

	5th harmonics frequency limits
	5*fx_low
	5*fx_high
	5* fy_low
	5* fy_high

	5th harmonics frequency limits (MHz)
	9250
	9575
	17750
	18500

	6th harmonics frequency limits
	6*fx_low
	6*fx_high
	6* fy_low
	6* fy_high

	6th harmonics frequency limits (MHz)
	11100
	11490
	21300
	22200

	7th harmonics frequency limits
	7*fx_low
	7*fx_high
	7* fy_low
	7* fy_high

	7th harmonics frequency limits (MHz)
	12950
	13405
	24850
	25900

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

	IMD frequency limits (MHz)
	1635
	1850
	5400
	5615

	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)
	0
	280
	5185
	5550

	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)
	7250
	7530
	8950
	9315

	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)
	1850
	2195
	8735
	9250

	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)
	3700
	3270
	10800
	11230

	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)
	9100
	9445
	12500
	13015

	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)
	12950
	12285
	4110
	3700

	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)
	7400
	6820
	1355
	1850

	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)
	16050
	16715
	10950
	11360

	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)
	14350
	14930
	12650
	13145



Based on Table 6.x.2.2-1, there is 4th order IMD issue for CA_n25-n48
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_n25-n48
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 24, 25, 26, 29, 30, , 50, 51, 53, 66, 70, 71, 85
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 41,  NR band n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	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 RBsize kHz), 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 8:	Applicable when co-existence with PHS system operating in 1884.5 - 1915.7 MHz.




[bookmark: _Toc512349348][bookmark: _Toc495923445][bookmark: _Toc507677571][bookmark: _Toc500344696][bookmark: _Toc512349349][bookmark: _Toc492043931][bookmark: _Toc494295347][bookmark: _Toc492043930][bookmark: _Toc507677570][bookmark: _Toc492044184][bookmark: _Toc494295348][bookmark: _Toc500344697][bookmark: _Toc495923444][bookmark: _Toc492044185][bookmark: _Toc19276][bookmark: _Toc27044][bookmark: _Toc22159][bookmark: _Toc24611][bookmark: _Toc17584][bookmark: _Toc19383][bookmark: _Toc10862][bookmark: _Toc70598944]6.x.2.3	REFSENS requirements
As seen in the coexistence study the 4th IMD might fall in own Rx band why MSD is needed for 2 band UL. Values from CA_n2A-n48A is reused due to similar frequency range.
Table 6.x.2.3-1: MSD due to IMD issue
	Operating band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	CA
Configuration
	Operating band
	UL Fc
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n25-n48

	n25
	1852.5
	5
	25
	1932.5
	12
	FDD
	IMD4

	
	n48
	3625
	20
	100
	3625
	N/A
	TDD
	N/A



************************************* End of TP*****************************************
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3GPP TSG - RAN WG4 Meeting #   9 9 - e   R4 - 21 07700   Electronic Meeting,  May. 19 - 27 , 2021   Title:   TP to TR  3 8 .717 - 02 - 01 : Addition of CA_ n 25 - n 48   Source:   Nokia,  T - Mobile USA   Agenda item:   8.10.2   Document for:   Approval   1   Introduction   This is a TP to  TR 3 8 .717 - 02 - 01   to   add   CA_ n 25 - n 48   with 2UL .   ************************************* Start of TP*****************************************   6. x   CA_n 25 - n 48   6. x .1   Common for 1 band UL and 2 bands UL CA   6. x .1.1     Operating bands for  CA   Table  6. x . 1 .1 - 1:  CA   band combination of  band  n25 and n48  

NR   Band  Uplink (UL) band  Downlink (DL) band  Duplex   mode  

BS receive / UE transmit  BS transmit / UE receive  

F UL_low   –   F UL_high  F DL_low   –   F DL_high  

n25  1850 MHz  –  1915 MHz  1930 MHz  –  1995  MHz  FDD  

n48  3550 MHz  –  3700 MHz  3550 MHz  –  3700 MHz  TDD  

  6. x .1.2     Channel bandwidths per operating band for CA   Table  6. x . 1 .2 - 1: Supported  b andwidths per  CA   band combination of  band  n25 and n48  

NR CA  configurati on  UL  NR  Ba nd  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  BCS  

CA_n25A - n48A  CA_n25 A - n48A  n25  15  5  10  15  20           0  

30   10  15  20           

60   10  15  20           

n48  15  5  10  15  20    40  50       

30   10  15  20    40  50  60   80  90  100  

60   10  15  20    40  50  60   80  90  100  

n25   5  10  15  20  25  30  40        1  

n48   5  10  15  20    40  50  60   80  90  100  

CA_n25A - n48(2A)  CA_n25 A - n48A  n25  15  5  10  15  20           0  

30   10  15  20           

60   10  15  20           

n48  See  CA_n48(2A) Bandwidth Combination Set 0 in Table 5.5A.2 - 1  

n25   5  10  15  20  25  30  40        1  

n48   See CA_n48(2A) Bandwidth Combination Set 0 in Table 5.5A.2 - 1  

CA_n25A - n48C  CA_n25 A - n48A  n25  15  5  10  15  20           0  

30   10  15  20           

60   10  15  20           

n48  See CA_n48C Bandwidth Combination Set 0 in Table 5.5A.1 - 1  

n25   5  10  15  20  25  30  40        1  

n48  See CA_n48C Bandwidth Combination Set 0 in Table 5.5A.1 - 1  

    6. x .2   Specific for 2 bands UL CA   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  

