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Background
This contribution provides text proposal on the NR CA/DC band combination CA_n46-n78/ DC_n46-n78 with more UL and DL configurations. 
Text Proposal
[bookmark: _Toc405202255]---Start of changes---
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[bookmark: _Toc28572][bookmark: _Toc28129][bookmark: _Toc2519][bookmark: _Toc9747][bookmark: _Toc4129][bookmark: _Toc16675][bookmark: _Toc12245][bookmark: _Toc31861]5.x.1	Common for 1 band UL and 2 bands UL CA
[bookmark: _Toc30343][bookmark: _Toc16632][bookmark: _Toc30289][bookmark: _Toc15639][bookmark: _Toc7224][bookmark: _Toc15262][bookmark: _Toc20804][bookmark: _Toc1332]5.x.1.1 Operating bands for CA
Table 5.x.1.1-1: CA band combination CA_n46-n78
	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_n46-n781,6
	n46
	5150 MHz
	–
	5925 MHz
	5150 MHz
	–
	5925 MHz
	TDD

	
	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD

	NOTE 1: Applicable for UE supporting inter-band carrier aggregation with mandatory simultaneous Rx/Tx capability.
NOTE 6: The PCell is allocated in the licensed band in this combination.



[bookmark: _Toc15435][bookmark: _Toc27394][bookmark: _Toc10408][bookmark: _Toc19615][bookmark: _Toc1358][bookmark: _Toc21904][bookmark: _Toc23637][bookmark: _Toc9219]5.x.1.2	Channel bandwidths per operating band for CA
Table 5.x.1.2-1: Supported bandwidths per CA band combination CA_n46-n78
	NR CA Configuration
	UL CA Configuration
	NR Band
	Channel bandwidth [MHz]
	Bandwidth combination set

	CA_n46A-n78(2A)
	CA_n78(2A)
CA_n46A-n78A
	n46
	10, 20, 40, 60, 80
	0

	
	
	n78
	CA_n78(2A)_BCS2
	

	CA_n46C-n78(2A)
	CA_n78(2A)
CA_n46A-n78A
	n46
	CA_n46C_BCS0
	0

	
	
	n78
	CA_n78(2A)_BCS2
	

	CA_n46D-n78(2A)
	CA_n78(2A)
CA_n46A-n78A
	n46
	CA_n46D_BCS0
	0

	
	
	n78
	CA_n78(2A)_BCS2
	

	CA_n46(2A)-n78A
	CA_n46A-n78A
	n46
	CA_n46(2A)_BCS0
	0

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	CA_n46(2A)-n78(2A)
	CA_n78(2A)
CA_n46A-n78A
	n46
	CA_n46(2A)_BCS0
	0

	
	
	n78
	CA_n78(2A)_BCS2
	



[bookmark: _Toc8991][bookmark: _Toc23684][bookmark: _Toc2351][bookmark: _Toc8945][bookmark: _Toc32757][bookmark: _Toc2485][bookmark: _Toc22171][bookmark: _Toc24509]5.x.1.3	UE Co-existence studies
The UL harmonic and harmonic issues have been analysed in TR 38.717-02-01, which shows that harmonic mixing of n46 DL H2 with n78 UL H3 and harmonic mixing of n78 DL H3 with n46 UL H2 could happen. No new requirements are needed for adding n78(2A) to the UL.
[bookmark: _Toc15671][bookmark: _Toc17664][bookmark: _Toc20727][bookmark: _Toc32720][bookmark: _Toc26028][bookmark: _Toc6418][bookmark: _Toc20795][bookmark: _Toc14966]5.x.1.4	∆TIB and ∆RIB values
For CA_n46-n78, the TIB,c and RIB are already captured, and no new requirements are needed for adding n78(2A) to the UL.
[bookmark: _Toc1962][bookmark: _Toc9470][bookmark: _Toc12200][bookmark: _Toc3864][bookmark: _Toc17805][bookmark: _Toc11124][bookmark: _Toc22173][bookmark: _Toc30312]5.x.1.5	REFSENs requirements
[bookmark: _Toc17384][bookmark: _Toc2811][bookmark: _Toc530][bookmark: _Toc15699][bookmark: _Toc3933][bookmark: _Toc9617][bookmark: _Toc9057][bookmark: _Toc31288][bookmark: OLE_LINK35]No new requirements are needed for adding n78(2A) to the UL. However, the requirement on the sensitivity degradation caused by harmonic mixing of n46 DL H2 with n78 UL H3 is missing from the Rel-17 TR/TS. Since n46 is a NR-U band, it is proposed to define the exclusion region as below.
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 5.x.1.5-1.
Table 5.x.1.5-1: NR-U reference sensitivity measurement exclusion region in MHz.
	NR Band / Harmonic order / Channel BW (MHz) in UL

	UL
Band
	UL/DL 
Harmonic 
Order
	DL
Band
	5
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100

	n78
	UL3/DL2
	n46
	
	+/-23
	+/-35
	+/-45
	+/-60
	+/-70
	+/-90
	+/-115
	+/-140
	+/-160
	+/-180
	+/-210
	+/-230

	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 ratio of the UL harmonic order over the DL harmonic order.



5.x.1.6	OOB blocking exception requirements
No new requirements are needed for adding n78(2A) to the UL.
[bookmark: _Toc8896][bookmark: _Toc5716][bookmark: _Toc32763][bookmark: _Toc27577][bookmark: _Toc12377][bookmark: _Toc31755][bookmark: _Toc32688][bookmark: _Toc26891]5.x.2		Specific for 2 bands UL CA
[bookmark: _Toc16186][bookmark: _Toc30288][bookmark: _Toc15221][bookmark: _Toc23601][bookmark: _Toc4857][bookmark: _Toc21434][bookmark: _Toc12136][bookmark: _Toc1856]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_n46A-n78A
	23
	+2/-3



[bookmark: _Toc17370][bookmark: _Toc5515][bookmark: _Toc23486][bookmark: _Toc23011][bookmark: _Toc5973][bookmark: _Toc4306][bookmark: _Toc26710][bookmark: _Toc8620]5.x.2.2		UE co-existence studies

Since both band n46 and band n78 are TDD, there are no IMD issues caused by dual-UL transmission with one UL in each band.
5.x.2.2.1	UE co-existence studies for Uplink Intra-Band Non-Contiguous CA
When CA_n78(2A) is configured as UL, the potential IMD interference is calculated as below.
Table 5.x.2.2.1-1: Co-existence studies for Uplink Intra-Band Non-Contiguous CA
	Configuration
	Channel BW
	Minimum channel separation
	Maximum channel separation
	Minimum frequency
	Maximum frequency
	 

	Data
	10
	10
	600
	3300
	3800
	-

	CC location
	fU1L
	fU2L
	fU3L
	fU1H
	fU2H
	fU3H

	Frequency
	[bookmark: RANGE!B6]3300
	[bookmark: RANGE!C6]3320
	[bookmark: RANGE!D6]3800
	[bookmark: RANGE!E6]3800
	[bookmark: RANGE!F6]3780
	[bookmark: RANGE!G6]3300

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

	Interference ranges
	20
	500
	6620
	7580
	-
	-

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

	Interference ranges
	2800
	4300
	9920
	11380
	-
	-

	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
	40
	1000
	6100
	8100
	13220
	15180

	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
	2300
	4800
	9400
	11900
	3320
	3780

	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
	60
	1500
	5600
	8600
	12700
	15700

	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
	1800
	5300
	8900
	12400
	16000
	19500



It can be seen that there are potential IMD6 and IMD7 interference falling into band n46 DL.
[bookmark: _Toc25880][bookmark: _Toc31129][bookmark: _Toc21654][bookmark: _Toc27264][bookmark: _Toc1077][bookmark: _Toc21261][bookmark: _Toc8642][bookmark: _Toc13308]5.x.2.3		REFSENS requirements
Based on the co-existence analysis, there is potential IMD interference caused by UL CA_n78(2A) into band n46. For NR-U bands, MSD is not applicable. And the REFSENS requirement for the NR-U band does not apply when the NR-U DL is affected by the IMD interference. Hence, “N/A” is used for the MSD value.
Table 5.x.2.3-1: MSD due to IMD issue
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n46-n78
 
 
 
 
	n46
	N/A
	10
	N/A
	5660
	N/A
	TDD
	IMD6

	
	n7812
	3310
	10
	1 (RBSTART= 25)
	3310
	N/A
	TDD
	N/A

	
	 
	3790
	10
	1 (RBSTART= 25)
	3790
	 
	 
	 

	
	n46
	N/A
	10
	N/A
	5230
	N/A
	TDD
	IMD7

	
	n7812
 
	3310
	10
	1 (RBSTART= 25)
	3310
	N/A
 
	TDD
 
	N/A
 

	
	
	3790
	10
	1 (RBSTART= 25)
	3790
	
	
	

	NOTE 12:	This band supports intra-band non-contiguous uplink configuration.



--- Next changes ---
7.x	DC_n46-n78 
7.x.1	Operating bands for DC_n46-n78
Table 7.x.1-1: Inter-band NR DC operating bands 
	NR DC Band
	NR Band

	DC_n46-n78
	n46, n78


[bookmark: _Toc18146][bookmark: _Toc26651][bookmark: _Toc24210][bookmark: _Toc25679][bookmark: _Toc14839][bookmark: _Toc20918][bookmark: _Toc18961]7.x.2   Configurations for DC_n46-n78
[bookmark: OLE_LINK36]Table 7.x.2-1: Inter-band NR DC configurations
	NR DC
configuration
	Uplink NR DC
configuration

	DC_n46A-n78(2A)
DC_n46C-n78(2A)
DC_n46D-n78(2A)
	DC_n46A-n78A

	DC_n46(2A)-n78A
DC_n46(2A)-n78(2A)
	DC_n46A-n78A



7.x.3   Maximum output power for NR-DC
Table 7.x.3-1: UE Power Class for uplink inter-band DC
	Uplink DC Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	DC_n46A-n78A
	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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