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1. Introduction
This contribution is a text proposal for TR 38.717-02-01 to include dual UL for CA_n1A-n20A as defined in WID [1].
[bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]2. Text Proposal
---Start of changes---
[bookmark: _Toc15524][bookmark: _Hlk32391732]6.36	CA_n1-n20
6.36.1		Common for 1 band UL and 2 bands UL CA
6.36.1.1		Operating bands for CA
Table 6.36.1.1-1: CA band combination of band n1+n20
	 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
	

	n1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	n20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD



6.36.1.2		Channel bandwidths per operating band for CA
Table 6.36.1.2-1: Supported bandwidths per CA band combination of band n1+n20
	NR CA Configuration
	UL Configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	
	
	
	5
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100
	

	CA_n1A-n20A
	-
	n1
	5
	10
	15
	20
	25
	30
	40
	50
	
	
	
	
	
	0

	
	
	n20
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	



6.36.1.3		Co-existence studies
Table 6.36.1.3-1/2 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_n1-n20.  
Table 6.36.1.3-1: 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

	n1
	1920
	1980
	2110
	2170
	3840
	3960
	5760
	5940
	7680
	7920

	n20
	832
	862
	791
	821
	1664
	1724
	2496
	2586
	3328
	3448



Based on above table, no harmonic for CA_n1-n20
Table 6.36.1.3-2: 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

	n1
	1920
	1980
	2110
	2170
	4220
	4340
	6330
	6510
	8440
	8680

	n20
	832
	862
	791
	821
	1582
	1456
	2151
	2184
	2868
	2912



Based on above table, no harmonic mixing for CA_n1-n20.

[bookmark: _Toc10738][bookmark: _Toc19012][bookmark: _Toc23097][bookmark: _Toc28814][bookmark: _Toc5246][bookmark: _Toc5752][bookmark: _Toc6127]6.36.1.4		∆TIB and ∆RIB values
For CA_n1-n20 , the ΔTIB,c and ΔRIB,c values are given in the tables below. The values same as CA_1-20 specified in TS 36.101.
Table 6.36.1.4-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n1-n20
	n1
	0.3

	
	n20
	0.3



Table 6.36.1.4-2: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n1-n20
	n1
	0

	
	n20
	0


[bookmark: _Toc17791][bookmark: _Toc27079][bookmark: _Toc13206][bookmark: _Toc28894][bookmark: _Toc14340][bookmark: _Toc17109][bookmark: _Toc18871]6.36.1.5 REFSENS requirements
There are no specific REFSENS requirements for 1 band UL.
[bookmark: _Toc6662][bookmark: _Toc9675][bookmark: _Toc4998][bookmark: _Toc26007][bookmark: _Toc4726][bookmark: _Toc14026][bookmark: _Toc4118]6.36.1.6	OOB blocking exception requirements
There is no OOB blocking exception for this CA band combination.
6.36.2		Specific for 2 bands UL CA
[bookmark: _Toc11432]6.36.2.1	Maximum output power for inter-band CA
Table 6.36.2.1-1: UE Power Class for uplink inter-band CA
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	CA_n1A-n20A
	23
	+2/-3


[bookmark: _Toc12597]6.36.2.2		UE co-existence studies
Table 6.36.2.2-1 lists Band n1 + Band n20 2UL bands CA  2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.36.2.2-1: Band n1 and Band n20 UL harmonics and IMD products
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequencies (MHz)
	832
	862
	1920
	1980

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

	IMD frequency limits (MHz)
	1148
	1058
	2752
	2842

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

	IMD frequency limits (MHz)
	316
	196
	2978
	3128

	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)
	3584
	3704
	4672
	4822

	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)
	2296
	2116
	5504
	5684

	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)
	516
	666
	4898
	5108

	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)
	4416
	4566
	6592
	6802

	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)
	7088
	6818
	1528
	1348

	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)
	8512
	8782
	5248
	5428

	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)
	4276
	4036
	1254
	1464

	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)
	7424
	7664
	6336
	6546



Based on the table above IMD4 may affect own Rx frequencies of band n1.
Table 6.36.2.2-2: 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_n1-n20

	E-UTRA Band 3, 7, 8, 22, 31, 32, 40, 43, 50, 51, 65, 67, 68, 72, 74, 75, 76
NR band n1
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 38, 42, 69
NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 34
NR band n20
	FDL_low
	-
	FDL_high
	-50
	1
	4

	
	Frequency range
	758
	-
	788
	-50
	1
	

	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 4:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.



[bookmark: _Toc4206]6.36.2.3		REFSENS requirements
Based on the co-existence studies there might be IMD4 impact on own Rx frequencies of band n1, but since no MSD is defined for DC_1_n20 or on CA_1-20, to be aligned, no MSD is defined for CA_n1-n20.
---End of changes---
Reference
[1] 		RP-212887, Rel-17 NR Inter-band Carrier Aggregation/Dual Connectivity for 2 bands DL with x bands UL (x=1,2), ZTE
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  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  

n1  1920   MHz  –  1980   MH z  2110   MHz  –  2170   MH z  FDD  

n20  832   MHz  –  862   MH z  791   MHz  –  821   MH z  FDD  

  6.36 .1.2     Channel bandwidths per operating band for CA   Table  6.36 .1. 2 - 1: Supported  b andwidths per  CA band combination of band n1+n20  

NR  CA   Configuration  UL  Configuration  NR   Band  Channel bandwidth (MHz)  (NOTE 3)  Bandwidth  combination  set  

5  10  15  20  25  30  40  50  60  70  80  90  100  

CA _ n1 A - n20A  -  n1  5  10  15  20  25  30  40  50       0  

n20  5  10  15  20           

  6.36 .1.3     Co - existence studies   Table  6.36 . 1.3 - 1 /2   summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_ n 1 - n 20 .    

