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1. Introduction
This contribution is a text proposal for 38.899 adding non-contiguous UL to CA_n7-n77.
[bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]2. Text Proposal
---Start of changes---
[bookmark: _Toc144369188][bookmark: _Hlk32391732]5.16	CA_n7-n77
[bookmark: _Toc144369189]5.16.1	Configurations
Table 5.16.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (two bands)
	NR CA configuration
	Uplink CA configuration or
single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n7A-n77A
	n778, 9
CA_n7A-n77A8
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	0

	
	
	n77
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	CA_n7(2A)-n77A
	n778, 9
CA_n7A-n77A8
	n7
	CA_n7(2A)_BCS0
	0

	
	
	n77
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	CA_n7A-n77(2A)
	n778, 9
CA_n77(2A) 8
CA_n7A-n77A8
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	0

	
	
	n77
	CA_n77(2A)_BCS1
	

	CA_n7(2A)-n77(2A)
	n778, 9
CA_n77(2A) 8
CA_n7A-n77A8
	n7
	CA_n7(2A)_BCS0
	0

	
	
	n77
	CA_n77(2A)_BCS1
	

	CA_n7A-n77(3A)
	n778, 9
CA_n77(2A) 8
CA_n7A-n77A8
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	0

	
	
	n77
	CA_n77(3A)_BCS1
	

	CA_n7(2A)-n77(3A)
	n778, 9
CA_n77(2A) 8 
CA_n7A-n77A8
	n7
	CA_n7(2A)_BCS0
	0

	
	
	n77
	CA_n77(3A)_BCS1
	

	NOTE 8: 	Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 9: 	Power Class 1.5 is allowed for this single uplink carrier in this downlink/uplink combination



[bookmark: _Toc144369190]5.16.2	Maximum output power
Table 5.16.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_nX-nY
	CA power class
	Carrier X power class
	Carrier Y power class

	CA_n7-n77
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm



[bookmark: _Toc144369191]5.16.3	REFSENS requirements
Analysis of REFSENS exceptions or MSD requirements is needed due to higher power uplink. 
5.16.3.1	Power class 2 case a, b
Based on co-existence calculations, IMD4 of dual UL and IMD5 of non-contiguous UL falls into n7 DL.
The PC3 IMD4 MSD value for CA_n7-n77 is 7.1 
The PC3 IMD5 MSD value from non-contiguous UL CA_n7-n77 is 15.
The PC3 IMD4 MSD value for CA_n1-n77 is 8.0
The PC2 IMD4 MSD value for CA_n1-n77 is 17.8
Based on above the PC2 IMD4 MSD for CA_n7-n77 is calculated as 7.1*(17.8 / 8.0) = 15.8
 
MSD for PC2 UL CA is calculated from MSD for PC2 as follows:
If the input signal increases by 3 dB, the IMD4 interference power increases by 3*4=12 dB.
MSD due to interference power [image: ]is given by
[image: ]
where N is the noise spectral density and BW is the bandwidth of the carrier. If the initial MSD is known,
then we have 
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If [image: ]is increased by [image: ]dB, then [image: ]is given by
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The proposed IMD4 and IMD5 MSD values for PC2 based on above calculations can be found in Table 5.16.3-1.
Table 5.16.3-1: 2DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink configurations for PC2 CA
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA
Configuration
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n7-n77
	n7
	2540
	5
	25
	2660
	[15.8]18.2
	FDD
	IMD4

	
	n77
	3870
	10
	50
	3870
	N/A
	TDD
	N/A

	
	n7
	N/A
	5
	N/A
	2687.5
	29.9
	FDD
	IMD5x

	
	n7712
	3455
	10
	1 (RBSTART=0)
	3455
	N/A
	TDD
	N/A

	
	
	3835
	10
	1 (RBSTART=7)
	3835
	N/A
	TDD
	N/A

	NOTE 12:	This band supports intra-band non-contiguous uplink configuration.
NOTE X:	This band is subject to IMD7 also which MSD is not specified.



5.16.3.2	Power class 2 for single uplink n77
Table 5.16.3.2-1 lists up to 7th harmonics for n7A-n77A which shows that there are no harmonics issues.
Table 5.16.3.2-1: Impact of UL/DL Harmonic 
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic
	6th Harmonic
	7th Harmonic

	
	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
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	n7
	2500
	2570
	5000
	5140
	7500
	7710
	10000
	10280
	12500
	12850
	15000
	15420
	17500
	17990

	n77
	3300
	4200
	6600
	8400
	9900
	12600
	13200
	16800
	16500
	21000
	19800
	25200
	23100
	29400



Table 5.16.3.2-2 list harmonic mixing issue for the 2DL bands CA with 1 UL. As can be seen there are no harmonic mixing issues.
Table 5.16.3.2-2 Harmonic mixing for 2DLs/1UL
	
	
	
	
	
	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

	n7
	2500
	2570
	2620
	2690
	5240
	5380
	7860
	8070
	10480
	10760

	n77
	3300
	4200
	3300
	4200
	6600
	8400
	9900
	12600
	13200
	16800



No MSD issue due to harmonic or harmonic mixing from PC2 n77 UL need to be defined.
The cross band isolation needed is defined in PC2 table below. Values from CA_n7-n78 is reused.
Table 5.16.3.2-3: Reference sensitivity exceptions (MSD) and uplink/downlink configurations due to cross band isolation from a PC2 aggressor NR UL band for NR CA FR1
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n77
	n7
	3350
	100
	30
	270 (RBstart=0)
	2687.5
	5
	6.5
	>ACLR2



5.16.3.3	Power class 1.5 for single uplink n77
No MSD issue due to harmonic or harmonic mixing from PC1.5 n77 UL need to be defined.
The cross band isolation needed is defined in PC1.5 table below. Values from CA_n41-n77 is reused.
Table 5.16.3.3-1: Reference sensitivity exceptions (MSD) and uplink/downlink configurations due to cross band isolation from a PC1.5 aggressor NR UL band for NR CA FR1
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n77
	n7
	3350
	100
	30
	270 (RBstart=0)
	2687.5
	5
	9.0
	>ACLR2



[bookmark: _Toc144369192]5.16.4	∆TIB and ∆RIB values
There is no change by comparing to the values for PC3 CA.
---End of changes---
Reference
[1] 		R4-2311065, Revised WID for HPUE_NR_CADC_SUL_R18 RAN4#108
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