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1. Introduction
The NR CA_n1A-n77A was approved in RAN4 meetings. In the contribution, we propose the MSD requirement for CA_n1A-n77A due to the 2nd harmonic. 
2. Discussion
CA_n1A-n77A is subjected to the 2nd order harmonic issue. The issue can be comprehended in Table 2-1. The supported bandwidths in CA_n1A-n77A is shown in Table 2-2.

	 
	n1 UL
	n1 UL * 2
	n77 DL

	Range (MHz)
	1920 - 1980
	3840 - 3960
	3300 - 4200


Table 2-1 NR UL Harmonic relation for CA_n1A-n77A 


	CA operating / channel bandwidth

	NR CA Configuration
	Band
	Subcarrier spacing
[kHz]
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	
90
MHz
	100 MHz
	Maximum aggregated bandwidth
[MHz]

	CA_n1A-n77A
	n1
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	120

	
	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	n77
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	


Table 2-2: Supported NR bandwidths per CA configuration for inter-band CA 

In this contribution, based on measurement, the integrated harmonic power of 80MHz is 0.5 dB higher than the one of 40MHz. Since the 0.5dB power difference does not cause significant issue, the difference is neglected for MSD analysis. 
In this contribution, the n77 MSD result for CA_n1A-n77A due to the 2nd harmonic is shown insTable 2-3. 
	
	
	MSD due to harmonic exception for the DL band

	UL band
	DL 
band
	5 
MHz
	10 
MHz
	15 
MHz
	20 
MHz
	25 
MHz
	30 
MHz
	40 
MHz
	50 
MHz
	60 
MHz
	80 
MHz
	90 
MHz
	100 
MHz

	
	
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB

	n1
	n77
	27.1
	23.9 
	22.1 
	20.9 
	
	
	17.9
	16.8
	16.0
	14.8
	14.3
	13.8



Table 2-3: n77 MSD due to the CA_n1A-n77A 2nd harmonic issue
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[bookmark: _Toc513115736][bookmark: _Toc513115969]6.x.2	UE co-existence studies
Table 6.x.2-1 gives the UL 2nd, 3rd, 4th, 5th, 6th, 7th harmonics for CA_n1A-n77A. 
Table 6.x.2-1: Band n1 and Band n77 UL harmonics products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	3300
	4200

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

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	6600
	8400

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

	3rd harmonics frequency limits (MHz)
	5760
	5940
	9900
	12600

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

	4th harmonics frequency limits (MHz)
	7680
	7920
	13200
	16800

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

	5th harmonics frequency limits (MHz)
	9600
	9900
	16500
	21000

	6th harmonics frequency limits
	6*fx_low
	6*fx_high
	6* fy_low
	6* fy_high

	6th harmonics frequency limits (MHz)
	11520
	11880
	19800
	25200

	7th harmonics frequency limits
	7*fx_low
	7*fx_high
	7* fy_low
	7* fy_high

	7th harmonics frequency limits (MHz)
	13440
	13860
	23100
	29400



It can be seen that the 2nd harmonic interference from Band n1 UL will fall into Band n77 DL frequency range. HTF or other RF architecture should be considered to mitigate the impact of the self-interference for this combination.
[bookmark: _Toc513115737][bookmark: _Toc513115970]6.x.3	ΔTIB and ΔRIB values
For CA_n1A-n77A, the TIB,c and RIB values are given in the tables below.
Table 6.x.3-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	CA_n1-n77
	n1
	0.6

	
	n77
	0.8

	NOTE 1:	HTF is assumed for Band n1.



Table 6.x.3-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	CA_n1-n77
	n1
	0.2

	
	n77
	0.5

	NOTE 1:	HTF is assumed for Band n1.




[bookmark: _Toc513115738][bookmark: _Toc513115971]6.x.4	REFSENS requirements
For single uplink operation of this combination, only harmonic issue need to be considered. MSD values for Band n77 due to 2nd harmonic of Band n1 in CA_n1A-n77A are captured in Table 6.x.4-1. 
Table 6.x.4-1: MSD due to harmonic issue for CA_n1-n77
	
	
	MSD due to harmonic exception for the DL band

	UL band
	DL band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	
	
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB

	n1
	n771,2
	27.1
	23.9 
	22.1 
	20.9 
	
	
	17.9
	16.8
	16.0
	14.8
	14.3
	13.8

	
	n773
	1.9
	1.1
	0.8
	0.3
	
	
	0
	0
	0
	0
	0
	0

	
	NOTE 1:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band.


NOTE 2:	The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that in MHz and  with[image: ] carrier frequency in the victim (higher) band in MHz and [image: ] the channel bandwidth configured in the lower band.




NOTE 3:	The requirements are only applicable to channel bandwidths with a carrier frequency at  MHz offset from  in the victim (higher band) with , where[image: ]andare the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.



Table 6.x.4-2 Uplink configuration for the low band 
	
	NR Band / Channel bandwidth of the high band

	UL band
	DL band
	5 MHz

	10 MHz

	15 MHz

	20 MHz

	20 MHz

	25 MHz
	30 MHz
	40 MHz

	50 MHz

	60 MHz

	80 MHz

	100 MHz


	n1
	n77
	12
	25
	36
	50
	
	
	
	100
	100
	100
	100
	100
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