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1. Introduction
This contribution is a text proposal for TR 38.717-02-01 to include CA_n1A -n5A  as defined in WID [1].
[bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]
---Start of changes---
[bookmark: _Toc7900][bookmark: _Toc46349197][bookmark: _Toc46349971][bookmark: _Toc15524][bookmark: _Hlk32391732]6.X	n1-n5
[bookmark: _Toc17818][bookmark: _Toc46349198][bookmark: _Toc46349972]6.X.1	Common for 1 band UL and 2 bands UL CA
[bookmark: _Toc26762][bookmark: _Toc46349199][bookmark: _Toc46349973]6.X.1.1		Operating bands for CA
Table 6.X.1.1-1: CA band combination of band n1 and n5
	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
	

	n5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	n1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD



[bookmark: _Toc8429][bookmark: _Toc46349200][bookmark: _Toc46349974]6.X.1.2		Channel bandwidths per operating band for CA
Table 6.X.1.2-1: Supported bandwidths per CA band combination of band n5 and n1
	NR CA configuration
	Uplink CA configuration
	NR 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
	Bandwidth combination set

	CA_n1A-n5A
	CA_n1A-n5A
	n1
	5
	10
	15
	15
	25
	30
	40
	50
	
	
	
	
	0

	
	
	n5
	5
	10
	15
	15
	
	
	
	
	
	
	
	
	



[bookmark: _Toc17839][bookmark: _Toc46349201][bookmark: _Toc46349975]6.X.1.3		UE co-existence studies
Table 6.X.1.3-1 lists up to 7th harmonics for n1-n5. As can be seen there are no harmonic issues.
Table 6.X.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

	n5
	824
	849
	1648
	1698
	2472
	2547
	3296
	3396
	4120
	4245
	4944
	5094
	5768
	5943

	n1
	1920
	1980
	3840
	3960
	5760
	5940
	7680
	7920
	9600
	9900
	11520
	11880
	13440
	13860



Table 6.X.1.3-2 list harmonic mixing issue for the 2DL bands CA with 1 UL. As can be seen there are no harmonic mixing issues.
Table 6.X.1.3-2 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

	n5
	824
	849
	869
	894
	1738
	1788
	2607
	2682
	3476
	3576

	n1
	1920
	1980
	2110
	2170
	4220
	4340
	6330
	6510
	8440
	8680



[bookmark: _Toc22271][bookmark: _Toc46349202][bookmark: _Toc46349976]6.X.1.4		∆TIB and ∆RIB values
For CA_n1-n5, the TIB,c and RIB,c values are same as for DC_1_n5 and are given in the tables below.
Table 6.X.1.4-1: ΔTIB,c
	NR CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n1-n5
	n1
	0.3

	
	n5
	0.3



Table 6.X.1.4-2: ΔRIB,c
	NR CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n1-n5
	n1
	0

	
	n5
	0



[bookmark: _Toc6838][bookmark: _Toc46349203][bookmark: _Toc46349977]6.X.1.5 		REFSENS requirements
As can be seen in the co-existence studies in 6.X.1.3 there are no harmonics issues.
6.x.2		Specific for 2 bands UL CA
[bookmark: _Toc11432]6.x.2.1	Maximum output power for inter-band CA
Table 6.x.2.1-1: UE Power Class for uplink inter-band CA
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	CA_n1A-n5A
	23
	+2/-32

	NOTE 2:	2 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


[bookmark: _Toc12597]6.x.2.2		UE co-existence studies
Table 6.x.2.2-1 lists Band n1 + Band n5 bands CA  2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.x.2.2-1: Band n5 and Band n1 UL harmonics and IMD products
	UL frequency (MHz)
	824
	849
	1920
	1980

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

	IMD frequency limits (MHz)
	1156
	1071
	2744
	2829

	3rd order IMD products
	|fy_high – 2*fx_low|
	|fy_low – 2*fx_high|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	332
	222
	2991
	3136

	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)
	3568
	3678
	4664
	4809

	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)
	2312
	2142
	5488
	5658

	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)
	492
	627
	4911
	5116

	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)
	4392
	4527
	6584
	6789

	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)
	7096
	6831
	1476
	1316

	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)
	8504
	8769
	5216
	5376

	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)
	4292
	4062
	1293
	1488

	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)
	7408
	7638
	6312
	6507





Based on the table above:
IMD4 generated by UL n5 and UL n1 might affect DL n1.

Table 6.x.2.2-2 lists the protected bands required for the 2UL bands CA configuration.
Table 6.x.2.2-2: 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_n1-n5

	E-UTRA Band 1, 5, 7, 8, 11, 18, 19, 21, 22, 26, 28, 31, 38, 40, 42, 43, 50, 51, 65, 73, 74
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band 3,34
	FDL_low
	-
	FDL_high
	-50
	1
	5

	
	E-UTRA band 41, 52 
NR Band n77, n78, 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 (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 5:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1, Table 6.6.3.1A-1 in TS 36.101 [4] or in Table 6.5.3.1-1 in TS 38.101-1 [2] from the edge of the channel bandwidth.




[bookmark: _Toc4206]6.x.2.3		REFSENS requirements
Considering that the IMD4 does not fall at the duplex offset frequency of band n1, there is no need to define MSD value


[bookmark: _Toc8378][bookmark: _Toc15162][bookmark: _Toc3972][bookmark: _Toc7220][bookmark: _Toc27774][bookmark: _Toc2984][bookmark: _Toc29088][bookmark: _Toc20077][bookmark: _Hlk79995283]6.6.1.6			OOB blocking exception requirements
Table 6.11.1.6-1: CA band combination with exceptions allowed
	CA band combination

	No exception

	

	




---End of changes---
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