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Background
This contribution provides text proposal for adding UL_n1A-n46C to the UL configurations of the NR CA/DC band combinations as defined in the WID [1]. It is reliant on uplink CA_n46C being specified during RAN4#108bis.
Text Proposal
[bookmark: _Toc405202255]---Start of changes---
[bookmark: _Toc21347][bookmark: _Toc22061][bookmark: _Toc17365][bookmark: _Toc22530][bookmark: _Toc2063]5.25	CA_n1-n46
[bookmark: _Toc30628][bookmark: _Toc19935][bookmark: _Toc30396][bookmark: _Toc6407][bookmark: _Toc5202]5.25.1	Common for 1 band UL and 2 bands UL CA
[bookmark: _Toc22300][bookmark: _Toc25312][bookmark: _Toc16146][bookmark: _Toc17032][bookmark: _Toc11568]5.25.1.1 Operating bands for CA
Table 5.25.1.1-1: CA band combination CA_n1-n46
	NR 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
	

	CA_n1-n46
	n1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	n46
	5150 MHz
	–
	5925 MHz
	5150 MHz
	–
	5925 MHz
	TDD



[bookmark: _Toc11390][bookmark: _Toc10864][bookmark: _Toc16731][bookmark: _Toc9097][bookmark: _Toc20821]5.25.1.2	Channel bandwidths per operating band for CA
Table 5.25.1.2-1: Supported bandwidths per CA band combination CA_n1-n46
	NR CA Configuration
	UL CA Configuration
	NR Band
	Channel bandwidth [MHz]
	Bandwidth combination set

	CA_n1A-n46A
	CA_n1A-n46A
	n1
	5, 10, 15, 20, 25, 30, 40, 50
	0

	
	
	n46
	10, 20, 40, 60, 80
	

	CA_n1A-n46C
	CA_n1A-n46A
CA_n1A-n46C
	n1
	5, 10, 15, 20, 25, 30, 40, 50
	0

	
	
	n46
	CA_n46C_BCS0
	

	CA_n1A-n46D
	CA_n1A-n46A
	n1
	5, 10, 15, 20, 25, 30, 40, 50
	0

	
	
	n46
	CA_n46D_BCS0
	

	CA_n1A-n46(2A)
	CA_n1A-n46A
	n1
	5, 10, 15, 20, 25, 30, 40, 50
	0

	
	
	n46
	CA_n46(2A)_BCS0
	



[bookmark: _Toc27988][bookmark: _Toc9055][bookmark: _Toc17462][bookmark: _Toc15980][bookmark: _Toc24987]5.25.1.3	UE Co-existence studies
Table 5.25.1.3-1/2 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_n1-n46.
Table 5.25.1.3-1: 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

	[bookmark: _Hlk16242357]n1
	1920
	1980
	2110
	2170
	3840
	3960
	5760
	5940
	7680
	7920

	n46
	5150
	5925
	5150
	5925
	10300
	11850
	15450
	17775
	20600
	23700



Based on above table, the 3rd harmonic of the UL in band n1 may fall into the DL in band n46.
Table 5.25.1.3-2: 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

	n46
	5150
	5925
	5150
	5925
	10300
	11850
	15450
	17775
	20600
	23700



Based on above table, there is no harmonic mixing issue.

[bookmark: _Toc17117][bookmark: _Toc13346][bookmark: _Toc22770][bookmark: _Toc23243][bookmark: _Toc8146]5.25.1.4	∆TIB and ∆RIB values
For CA_n1-n46, the TIB,c and RIB are given in the tables below.
Table 5.25.1.4-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n1-n46
	n1
	0

	
	n46
	0



Table 5.25.1.4-2: ΔRIB
	Inter-band CA Configuration
	NR Band
	ΔRIB [dB]

	CA_n1-n46
	n1
	0

	
	n46
	0



[bookmark: _Toc9427][bookmark: _Toc6725][bookmark: _Toc28777][bookmark: _Toc15307][bookmark: _Toc10369]5.25.1.5	REFSENs requirements
Based on the co-existence analysis, there is potential 3rd harmonic interference into band n46. 
The reference sensitivity for the shared access band does not apply when there is at least one individual RE within the shared access downlink transmission bandwidth which falls into the reference sensitivity exclusion region as specified in Table 7.3A.4-1a.

Table 7.3A.4-1a: NR-U reference sensitivity measurement exclusion region in MHz.
	NR Band / Harmonic order / Channel BW in UL

	UL
Band
	Harmonic order
	DL
Band
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	30 MHz
	40MHz
	45 MHz
	50 MHz

	n1
	3
	n46
	+/- 15
	+/- 23
	+/- 35
	+/- 45
	+/- 60
	+/- 70
	+/- 90
	+/- 100
	+/- 115

	NOTE 1:	Even though UL harmonic does not fall directly into NR-U band the exclusion region still applies.
NOTE 2:	The center of the exclusion region is obtained by multiplying the UL channel center frequency by the harmonic order.



[bookmark: _Toc810][bookmark: _Toc9894][bookmark: _Toc8256][bookmark: _Toc5315][bookmark: _Toc21289]5.25.1.6	OOB blocking exception requirements
There is no OOB exception for this CA combination.
Table 5.25.1.6-1: CA band combination with exceptions allowed
	CA band combination

	


[bookmark: _Toc31755][bookmark: _Toc26891][bookmark: _Toc25130][bookmark: _Toc32688][bookmark: _Toc8896][bookmark: _Toc32763][bookmark: _Toc5716][bookmark: _Toc27577][bookmark: _Toc25506][bookmark: _Toc19612][bookmark: _Toc12377][bookmark: _Toc18848][bookmark: _Toc6405]5.25.2		Specific for 2 bands UL CA
[bookmark: _Toc23601][bookmark: _Toc15221][bookmark: _Toc21434][bookmark: _Toc12136][bookmark: _Toc30288][bookmark: _Toc19649][bookmark: _Toc1113][bookmark: _Toc4857][bookmark: _Toc16186][bookmark: _Toc27081][bookmark: _Toc1856][bookmark: _Toc4267][bookmark: _Toc31272]5.25.2.1	Maximum output power for inter-band CA
Table 5.25.2.1-1: UE Power Class for uplink inter-band CA
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	CA_n1A-n46A
	23
	+2/-3



[bookmark: _Toc17370][bookmark: _Toc8620][bookmark: _Toc27914][bookmark: _Toc5467][bookmark: _Toc5973][bookmark: _Toc4306][bookmark: _Toc26710][bookmark: _Toc7643][bookmark: _Toc5515][bookmark: _Toc23011][bookmark: _Toc23506][bookmark: _Toc29196]5.25.2.2		UE co-existence studies
Table 5.25.2.2-1 gives IMD interference analysis for CA_n1-n46 with 2 ULs.
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	5150
	5925

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

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	10300
	11850

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

	3rd harmonics frequency limits (MHz)
	5760
	5940
	15450
	17775

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

	4th harmonics frequency limits (MHz)
	7680
	7920
	20600
	23700

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

	5th harmonics frequency limits (MHz)
	9600
	9900
	25750
	29625

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

	IMD frequency limits (MHz)
	3170
	4005
	7070
	7905

	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)
	2085
	1190
	8320
	9930

	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)
	8990
	9885
	12220
	13830

	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)
	165
	790
	13470
	15855

	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)
	10910
	11865
	17370
	19755

	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)
	8010
	6340
	14140
	15810

	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)
	21780
	18620
	2770
	1755

	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)
	13935
	11490
	4360
	6090

	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)
	22520
	25680
	12830
	13845

	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)
	19290
	21735
	16060
	17790



For band combination CA_n1-n46, the IMD5 product (4*n1-n46) may fall into the DL in band n1.
Table 5.25.2.2-2 lists the protected bands required for the 2UL bands CA configuration.
Table 5.25.2.2-2: 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_n1-n46
	E-UTRA Band 1, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 32, 38, 40, 41, 42, 43, 44, 45, 50, 51, 52, 65, 67, 68, 69, 72, 73, 74, 75, 76,
NR Band n78, n79, n100, n104
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n77
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 3
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 34
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	Frequency range
	1880
	-
	1895
	-40
	1
	15, 27

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	15, 26, 27

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	15, 26, 27

	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 15:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.
NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.
NOTE 27:	This requirement is applicable for channel bandwidths up to 20 MHz within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when the carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when the carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.





5.25.2.2.1	UE co-existence studies for Uplink Intra-Band Contiguous CA
When CA_n1A-n46C is configured as UL, the potential IMD interference is calculated as below.
Table 5.25.2.2.1-1: Co-existence studies for Uplink Intra-Band Contiguous CA
	Configuration
	Channel BW
	Minimum channel separation
	Maximum channel separation
	Minimum frequency
	Maximum frequency
	 

	Data
	20
	0
	200
	5150
	5925
	-

	CC location
	fU1L
	fU2L
	fU3L
	fU1H
	fU2H
	fU3H

	Frequency
	[bookmark: RANGE!B6]5150
	[bookmark: RANGE!C6]5150
	[bookmark: RANGE!D6]5350
	[bookmark: RANGE!E6]5925
	[bookmark: RANGE!F6]5925
	[bookmark: RANGE!G6]5725

	2nd
	I fU1L-fU2LI
	I fU1L-fU3L I
	fU1L + fU2L
	fU1H+fU2H
	-
	-

	Interference ranges
	0
	200
	10300
	11850
	-
	-

	3rd
	2*fU1L-fU3L
	2*fU1H-fU3H
	2*fU1L + fU2L
	2*fU1H + fU2H
	-
	-

	Interference ranges
	4950
	6125
	15450
	17775
	-
	-

	4th
	I 2*fU1L - 2*fU2L I
	I 2*fU1H - 2*fU3H I
	3*fU1L - fU3L
	3*fU1H - fU3H
	3*fU1L + fU2L
	3*fU1H + fU2H

	Interference ranges
	0
	400
	10100
	12050
	20600
	23700

	5th
	I 3*fUL1-2*fU3L I
	I 3*fU1H-2*fU3H I
	4*fU1L-fU3L
	4*fU1H-fU3H
	4*fU1L+fU2L
	4*fU1H+fU2H

	Interference ranges
	4750
	6325
	15250
	17975
	25750
	29625

	6th
	I 3*fU1L-3*fU2L I
	I 3*fU1H-3*fU3H I
	4*fU1L-2*fU3L
	4*fU1H-2*fU3H
	5*fU1L-fU3L
	5*fU1H-fU3H

	Interference ranges
	0
	600
	9900
	12250
	20400
	23900

	7th
	I 4*fU1L-3*fU3L I
	I 4*fU1H-3*fU3H I
	5*fU1L-2*fU3L
	5*fU1H-2*fU3H
	6*fU1L-fU3L
	6*fU1H-fU3H

	Interference ranges
	4550
	6525
	15050
	18175
	25550
	29825



It can be seen that there is no IMD interference (up to 7th order) falling into band n1 DL.
Furthermore, there is no triple-beat collision issue as per WF R4-2220556, since band n1 belongs to MB band group and band n46 belongs to UHB band group.
[bookmark: _Toc32541][bookmark: _Toc21261][bookmark: _Toc31129][bookmark: _Toc13308][bookmark: _Toc8642][bookmark: _Toc1077][bookmark: _Toc7258][bookmark: _Toc21654][bookmark: _Toc27264][bookmark: _Toc25880][bookmark: _Toc20056][bookmark: _Toc26102][bookmark: _Toc28017]5.25.2.3		REFSENS requirements
Based on the co-existence analysis, there is potential IMD5 interference into band n1. The MSD value is proposed as follows.
Table 5.25.2.3-1: 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_n1-n46
	n1
	1950
	5
	25
	2140
	5
	FDD
	IMD5

	
	n46
	5660
	10
	50
	5660
	N/A
	TDD
	N/A



---Next change---
[bookmark: _Toc19565][bookmark: _Toc27147][bookmark: _Toc13647][bookmark: _Toc2723][bookmark: _Toc25963][bookmark: _Toc14620][bookmark: _Toc18488][bookmark: _Toc769]7.2	DC_n1-n46 
[bookmark: _Toc25943][bookmark: _Toc11393][bookmark: _Toc1978][bookmark: _Toc1402][bookmark: _Toc31081][bookmark: _Toc7599][bookmark: _Toc5273][bookmark: _Toc17785]7.2.1	Operating bands for DC_n1-n46
Table 7.2.1-1: Inter-band NR DC operating bands 
	NR DC Band
	NR Band

	DC_n1-n46
	n1, n46


[bookmark: _Toc25679][bookmark: _Toc14839][bookmark: _Toc18961][bookmark: _Toc18146][bookmark: _Toc20918][bookmark: _Toc26651][bookmark: _Toc5989][bookmark: _Toc20156][bookmark: _Toc8312][bookmark: _Toc8590][bookmark: _Toc29705][bookmark: _Toc12617][bookmark: _Toc28522][bookmark: _Toc29209]7.2.2   Configurations for DC_n1-n46
Table 7.2.2-1: Inter-band NR DC configurations
	NR DC
configuration
	Uplink NR DC
configuration

	DC_n1A-n46A
DC_n1A-n46C
DC_n1A-n46D
DC_n1A-n46(2A)
	DC_n1A-n46A


	DC_n1A-n46C
	DC_n1A-n46C



[bookmark: _Toc3241][bookmark: _Toc7801][bookmark: _Toc20212][bookmark: _Toc8897][bookmark: _Toc20250][bookmark: _Toc29341][bookmark: _Toc29073][bookmark: _Toc32399]7.2.3   Maximum output power for NR-DC
Table 7.2.3-1: UE Power Class for uplink inter-band DC
	Uplink DC Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	DC_n1A-n46A
	23
	+2/-31

	NOTE 1:	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


---End of changes---
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