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1. Introduction
This contribution is a text proposal for TR 38.718-02-01 to include CA_n18-n40 with dual UL according to the request in [1]. 
2. Reference
[1] RP-222079 Rel-18 NR Inter-band Carrier Aggregation/Dual Connectivity for 2 bands DL with x bands UL (x=1,2)
3. Text Proposal
[bookmark: _Toc523749799][bookmark: _Toc523750864][bookmark: _Toc527979877][bookmark: historyclause]<Start of Text Proposal>
[bookmark: _Toc109047237][bookmark: _Toc109047245]5.x	CA_n18-n40
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[bookmark: _Toc45888004][bookmark: _Toc68230566][bookmark: _Toc84413425][bookmark: _Toc69083979][bookmark: _Toc76717997][bookmark: _Toc61367243][bookmark: _Toc83580307][bookmark: _Toc45888603][bookmark: _Toc75466985][bookmark: _Toc61372626][bookmark: _Toc84404816][bookmark: _Toc76509007][bookmark: _Toc109047239]5.x.1.1	Operating bands for CA
Table 5.x.1.1-1:  CA band combination of band n18+n40
	[bookmark: OLE_LINK2]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
	

	n18
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	FDD

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



[bookmark: _Toc109047240]5.x.1.2	Channel bandwidths per operating band for CA
Table 5.x.1.2-1: Supported bandwidths per CA band combination of band n18+n40
	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n18A-n40A
	CA_n18A-n40A
	n18
	5, 10, 15
	0

	
	
	n40
	10, 15, 20, 30, 40
	



[bookmark: _Toc13201][bookmark: _Toc14094][bookmark: _Toc109047241][bookmark: _Toc1055]5.x.1.3	UE co-existence studies
Table 5.x.1.3-1/2 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_ n18-n40.
Table 5.x.1.3-1: Impact of UL/DL Harmonic 
	
	
	
	
	
	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
	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

	n18
	815
	830
	860
	875
	1630
	1660
	2445
	2490
	3260
	3320
	4075
	4150

	n40
	2300
	2400
	2300
	2400
	4600
	4800
	6900
	7200
	9200
	9600
	11150
	12000



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

	n18
	815
	830
	860
	875
	1720
	1750
	2580
	2625
	3440
	3500
	4300
	4375

	n40
	2300
	2400
	2300
	2400
	4600
	4800
	6900
	7200
	9200
	9600
	11150
	12000



[bookmark: _Toc24598][bookmark: _Toc109047242][bookmark: _Toc28008][bookmark: _Toc11540]5.x.1.4	∆TIB,c and ∆RIB,c values
For CA_n18-n40, the TIB,c and RIB,c values are given in the tables below.
Table 5.x.1.4-1: ΔTIB,c
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)*

	
	Component band in order of bands in configuration**

	CA_n18-n40
	0.3
	0.3

	NOTE *:	“-” denotes ΔTIB,c = 0.
NOTE **:	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
	[bookmark: _Toc21779][bookmark: _Toc109047243]Inter-band CA combination
	ΔRIB,c for NR bands (dB)*

	
	Component band in order of bands in configuration**

	CA_n18-n40
	-
	-

	NOTE *:	 “-” denotes ΔRIB,c = 0.
NOTE **:	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.



[bookmark: _Toc30997][bookmark: _Toc17819]5.x.1.5	REFSENS requirements
As analysed in 5.x.1.3, there is no harmonic or harmonic mixing issue.
[bookmark: _Toc14384][bookmark: _Toc29633][bookmark: _Toc109047244][bookmark: _Toc31115]5.x.1.6	OOB blocking exception requirements
Table 5.x.1.6-1: CA band combination with exceptions allowed
	CA band combination

	


5.x.2	Specific for 2 bands UL CA
[bookmark: _Toc109047246]5.x.2.1	Maximum output power for inter-band CA
Table 5.x.2.1-1: UE Power Class for uplink inter-band CA
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	CA_n18A-n40A
	23
	+2/-3



[bookmark: _Toc109047247]5.x.2.2	UE co-existence studies
Table 5.x.2.2-1 lists Band n18 + Band n40 2UL bands CA 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis.
Table 5.x.2.2-1: Band n18 and Band n40 UL IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

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

	IMD frequency limits (MHz)
	1470 – 1585
	3115 – 3230

	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)
	640 – 770
	3770 – 3985

	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)
	3930 – 4060
	5415 – 5630

	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)
	45 – 190
	6070 – 6385

	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)
	2940 – 3170
	6230 – 6460

	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)
	4745 – 4890
	7715 – 8030

	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)
	8370 – 8785
	860 – 1020

	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)
	5240 – 5570
	2110 – 2355

	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)
	10015 – 10430
	5560 – 5720

	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)
	8530 – 8860
	7045 – 7290

	NOTE :	For each IMD item, when two bound values before taking absolute have different signs, the relevant IMD range shall be set such that  (1) the lower bound is 0 and (2) the upper bound is the bigger value of the two after taking absolute.



Based on Table 5.x.2.2-1, the IMD5 due to dual UL falls into n18 DL. However, only one test point could be selected to accommodate IMD5, i.e., Fn18_UL= 815MHz, Fn40_UL=2400MHz, and the corresponding victim DL frequency is 860MHz(the lowest frequency of n18 DL), which means there is no possibility to deploy the carriers hence there is no IMD issue for this band combination.
Table 5.x.2.2-2 lists the protected bands required for the 2UL bands CA configuration.
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_n18-n40
	E-UTRA Band 1, 3, 11, 21, 34, 42, 65
NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	22

	
	NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	758
	-
	799
	-50
	1
	

	
	Frequency range
	799
	-
	803
	-40
	1
	

	
	Frequency range
	860
	-
	890
	-40
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	3

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-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 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 3:	Applicable when co-existence with PHS system operating in 1884.5 -1915.7 MHz
NOTE 22:	As exceptions, for 90 and 100 MHz channel bandwidth, -40 dBm/MHz is applicable in the frequency range of 2496 – 2505 MHz.


[bookmark: _Toc109047248]5.x.2.3	REFSENS requirements
Based on co-existence studies on 5.x.2.2, the IMD5 due to dual UL falls into n18 DL. However, only one test point could be selected to accomandate IMD5, i.e., Fn18_UL= 815MHz, Fn40_UL=2400MHz, and the corresponding victim DL frequency is 860MHz(the lowest frequency of n18 DL), which means there is no possibility to deploy the carriers to perform test hence there is no IMD issue for this band combination.
Hence no exceptional REFSENS requirements need to be defined.
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