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Background
This contribution provides text proposal on the CA configuration CA_n40A-n78(2A) as defined in Revised WID [1].
Text Proposal
[bookmark: _Toc405202255]---Start of changes---
[bookmark: _Toc23892][bookmark: _Toc9607830][bookmark: _Toc14207][bookmark: _Toc13133341][bookmark: _Toc1532]6.24	CA_n40-n78
[bookmark: _Toc27839][bookmark: _Toc10797][bookmark: _Toc9607831][bookmark: _Toc13133342][bookmark: _Toc4328]6.24.1	Common for 1 band UL and 2 bands UL CA
[bookmark: _Toc9607832][bookmark: _Toc23379][bookmark: _Toc13133343][bookmark: _Toc11672][bookmark: _Toc7314]6.24.1.1		Operating bands for CA
Table 6.24.1.1-1: CA band combination of band n40 and n78
	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
	

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

	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	



[bookmark: _Toc9607833][bookmark: _Toc9022][bookmark: _Toc13133344][bookmark: _Toc27571][bookmark: _Toc19320]6.24.1.2		Channel bandwidths per operating band for CA
Table 6.24.1.2-1: Supported bandwidths per CA band combination of band n40 and n78
	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS
(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
	Bandwidth combination set

	n40A-n78A
	n40A-n78A-
	n40
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	n78
	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
	

	n40A-n78(2A)
	n40A-n78A
	n40
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	n78
	See CA_n78(2A) Bandwidth Combination Set 1 in Table 5.5A.2-1
	



[bookmark: _Toc1420][bookmark: _Toc9607834][bookmark: _Toc921][bookmark: _Toc5271][bookmark: _Toc13133345]6.24.1.3		UE co-existence studies
Table 6.24.1.3-1 lists up to 7th harmonics for n40A-n78A.
Table 6.24.1.3-1: Impact of UL/DL Harmonic 
	
	
	2nd  Harmonic
	3rd  Harmonic
	4th Harmonic
	5th Harmonic
	6th Harmonic
	7th Harmonic

	Band
	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

	n40
	2300
	2400
	4600
	4800
	6900
	7200
	9200
	9600
	11500
	12000
	13800
	14400
	16100
	16800

	n78
	3300
	3800
	6600
	7600
	9900
	11400
	13200
	15200
	16500
	19000
	19800
	22800
	23100
	26600



Table 6.24.1.3-2 and Table 6.24.1.3-3 list harmonic mixing issue for the 2DL bands CA with 1 UL. 
able 6.24.1.3-2: Harmonic Interference 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
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	n40
	2300
	2400
	2300
	2400
	4600
	4800
	6900
	7200
	9200
	9600

	n78
	3300
	3800
	3300
	3800
	6600
	7600
	9900
	11400
	13200
	15200



Table 6.24.1.3-3 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

	n40
	2300
	2400
	2300
	2400
	4600
	4800
	6900
	7200
	9200
	9600

	n78
	3300
	3800
	3300
	3800
	6600
	7600
	9900
	11400
	13200
	15200



It can be seen that the frequency range of the 3rd harmonic of n40 UL/DL overlaps with that of the 2nd harmonic of n78 DL/UL. Hence there will be Rx desensing caused by receiver harmonic mixing for asynchronous operations.
[bookmark: _Toc13133346][bookmark: _Toc18801][bookmark: _Toc19694][bookmark: _Toc9607835][bookmark: _Toc5039]6.24.1.4		∆TIB and ∆RIB values
For CA_n40A-n78A or CA_n40A-n78(2A), the TIB,c and RIB,c values are derived from LTE combinations CA_40-42 and CA_40-43 and are given in the tables below.
Table 6.24.1.4-1: ΔTIB,c
	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	n40-n78
	n40
	01

	
	n78
	0.51

	NOTE 1:	Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx.



Table 6.24.1.4-2: ΔRIB,c
	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	ΔRIB,c [dB]

	n40-n78
	n40
	0.41

	
	n78
	0.51

	NOTE 1:	Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx.



[bookmark: _Toc24484][bookmark: _Toc9607836][bookmark: _Toc13133347][bookmark: _Toc20903][bookmark: _Toc6965]6.24.1.5 		REFSENS requirements
According to the co-existence study in Section 6.24.1.3, the DL performance may be affected by the receiver harmonic mixing during asynchronous operations. More explicitly, the 2nd harmonic of n78 UL may mix with the 3rd harmonic of n40 DL and cause degradation to n40 DL. Similarly, the 3rd harmonic of n40 UL may mix with the 2nd harmonic of n78 DL and cause degradation to n78 DL. The following MSD values are proposed to add to Table 7.3A.4-4 and Table 7.3A.4-5 in TS 38.101-1. The values are reused from CA_n41-n78.
[bookmark: _Hlk515991175]Table 7.3A.4-4: Reference sensitivity exceptions due to harmonic mixing for CA in NR FR1
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n40
	n781
	
	8.3
	8.0
	6.9
	
	3.9
	3
	2.3
	1.2
	
	0.4

	n78
	n402
	10.4
	10.4
	10.4
	10.4
	
	7.2
	6.2
	5.5
	4.5
	
	

	

NOTE 1:	The requirements should be verified for UL NR-ARFCN 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 2:	The requirements should be verified for UL NR-ARFCN of the aggressor (high) band (superscript HB) such that in MHz and  with carrier frequency in the victim (lower) band in MHz and  the channel bandwidth configured in the higher band.
NOTE 3:	These requirements apply when there is at least one individual RE within the downlink transmission bandwidth of the victim (lower) band for which the 3rd harmonic is within the uplink transmission bandwidth or the uplink adjacent channel's transmission bandwidth of an aggressor (higher) band.


NOTE 4: The requirements should be verified for UL NR-ARFCN of the aggressor (higher) band (superscript HB) such that  in MHz and  with [image: ] the carrier frequency in the victim (lower) band and [image: ] the channel bandwidth configured in the higher band.



Table 7.3A.4-4a: Uplink configuration for reference sensitivity exceptions due to receiver harmonic mixing for CA in NR FR1
	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS
(kHz)
	5 MHz

	10 MHz

	15 MHz

	20 MHz

	25 MHz

	40 MHz

	50 MHz

	60 MHz

	80 MHz

	90 MHz
	100 MHz


	n40
	n78
	30
	
	24
	24
	24
	
	24
	24
	24
	24
	
	24

	n78
	n40
	30
	50
	50
	50
	50
	
	50
	50
	50
	50
	
	

	NOTE 1:	The UL configuration applies regardless of the channel bandwidth of the UL band unless the UL resource blocks exceed that specified in Table 7.3.2-3 for the uplink bandwidth in which case the allocation according to Table 7.3.2-3 applies.



For asynchronous operations, the following MSD due to lack of cross band isolation is proposed to add to Table 7.3A.6-1 and Table 7.3A.6-2 in TS 38.101-1. The values are reused from CA_n41-n78.
Table 7.3A.6-1: MSD for the CA configuration for asynchronous operation and cross band isolation for CA
	NR Band / Channel bandwidth of the affected DL band

	NR CA Configuration
	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	CA_n40A-n78A
CA_n40A-n78(2A)
	n78
	n401
	4.5
	4.5
	4.5
	4.5
	
	
	4.5
	4.5
	4.5
	4.5
	
	

	NOTE 1:	Applicable only when harmonic mixing MSD for this combination is not applied.
NOTE 2:	Void



Table 7.3A.6-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation for CA
	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS of UL band (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

	n78
	n40
	30
	270
	270
	270
	270
	
	
	270
	270
	270
	270
	
	

	NOTE 1:	The UL configuration applies regardless of the channel bandwidth of the UL band unless the UL resource blocks exceed that specified in Table 7.3.2-3 for the uplink bandwidth in which case the allocation according to Table 7.3.2-3 applies.
NOTE 2:	Refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth in Table 5.3.2-1.


There is no need for additional REFSENS requirements.

[bookmark: _Toc26232][bookmark: _Toc18931][bookmark: _Toc9607626][bookmark: _Toc13133137][bookmark: _Toc12095]6.24.2		Specific for 2 bands UL CA
[bookmark: _Toc9607627][bookmark: _Toc31871][bookmark: _Toc13133138][bookmark: _Toc30156][bookmark: _Toc9585]6.24.2.1		UE co-existence studies
Table 6.24.2.1-1 lists Band n40 +Band n78 2UL bands CA  2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.24.2.1-1: Band n40 and Band n78 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2300
	2400
	3300
	3800

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

	2nd harmonics frequency limits (MHz) 
	4600
	4800
	6600
	7600

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

	3rd harmonics frequency limits (MHz)
	6900
	7200
	9900
	11400

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

	4th harmonics frequency limits (MHz)
	9200
	9600
	13200
	15200

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

	5th harmonics frequency limits (MHz)
	11500
	12000
	16500
	19000

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

	IMD frequency limits (MHz)
	900
	1500
	5600
	6200

	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)
	800
	1500
	4200
	5300

	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)
	7900
	8600
	8900
	10000

	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)
	3100
	3900
	7500
	9100

	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)
	10200
	11000
	12200
	13800

	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)
	3000
	1800
	11200
	12400

	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)
	12900
	10800
	6300
	5400

	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)
	6800
	5100
	600
	700



[bookmark: _Toc9607628][bookmark: _Toc22684][bookmark: _Toc13133139][bookmark: _Toc8472][bookmark: _Toc25603]Since both bands are TDD, there is no MSD issue due to IMD for this band combination. 
Table 6.24.2.1-2 lists the protected bands required for the 2UL bands CA configuration.
Table 6.24.2.1-2: Protected bands for the 2UL bands CA configuration
	UL NR CA Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_n40-n78
	E- UTRA Band 1, 3, 5, 7, 8, 20, 22, 26, 27, 28, 31, 32, 33, 34, 38, 39, 41, 42, 44, 45, 50, 51, 52, 65, 67, 68, 69, 72, 73, 74, 75, 76 

	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	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 (2MHz + 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:	All the tables mentioned in the note of above table are specified in TS38.101-1.
6.24.2.2		REFSENS requirements
There is no need for additional REFSENS requirements.
---End of changes---
Reference
[1]	R4-1913628, “Revised WID for NR CA_DC 2 band DL with up to 2 band UL”, ZTE

[2]	TR 38.716-02-00 v0.9.0 “NR inter-band CA DC for 2 bands DL with up to 2 bands UL”
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